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INOACHUTEJIBHAS 3AIINCKA

[IporpamMa 1o (u3KMKe Ha YpOBHE OCHOBHOIO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJIOXEHUI M TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwu mnpenojaBaHus y4eOHOTO
npeaMera «Pusuka.
Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU OOYYarOIIMXCS W OpraHu3aluio H3y4yeHHs (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe yYUTBHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmmzanuu  TpedoBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeIMETHbIM  pe3yjbTaTaM  OOydeHHs, a  TakkKe  MEXKIpPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha yPOBHE OCHOBHOTO 0011ero 00pa3oBaHMUs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeiesieHre yuyeOHOro MaTepuala 1o rojiam
o0yueHust (1Mo Kjaccam), NpeajaracT MPUMEPHYIO IOCIEI0BATEIbHOCTh M3YyUYECHHUS] TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKaHUS U Y4Y€Te BO3PACTHBIX
0COOCHHOCTEH 00yYarOIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW MTOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3rKa SIBIAETCS CUCTEMOOOPA3YIONIUM JJI1 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SBICHUM, U3y4aeMbIX XHUMUEH,
Ouonoruelt, actpoHoMueil M GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, IpelocTaBisgeT HauOojee sCHble oOpa3lpl MPUMEHEHHMsS HAy4YHOIO METOoJa
MO3HAHUS, TO €CTh CIIOCO0a MOIYYeHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 TNMaBHBIX 3a7ad (pU3NYECKOro 00pa3oBaHUSl B CTPYKType oOmiero oopazoBaHus
COCTOUT B (POPMHUPOBAHUHM ECTECTBEHHO-HAyYHOW T'PaMOTHOCTH W HWHTEpeca K HayKe Yy
oOyyJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM ypOBHE IMPENIOJaracT OBJAJACHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIMMH €CTECTBEHHO-HAYUYHYI0 TPaMOTHOCTbD:
® Hay4HO OOBSCHSTH SIBICHHUS;
® OIICHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® MHTEPHPETUPOBATh JAaHHBIE W MCIIOJIb30BaThb HAYYHBIE JOKA3aTENIbCTBA MJIS
IIOJTy4€HUs BBIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HA YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus yuyeOHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMIX
Poccuiickoit ®enepauuu, peaau3yroUMX OCHOBHBIE 00I1€00pa3oBaTeabHbIE IPOrPaMMBI,
yTBep)KAEHHON pemenneM Kosernn MunncrepctBa npocsemienust Poccuniickont denepannn
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Henu n3yyenus Gpu3nku:
e npuoOpeTeHHe HHTepeca M CTpeMJeHHs oOOydaloluxcs K HAay4HOMY H3yYEHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYyabHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJe TMO3HaHud U (opMHupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yJsibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;



e (QopmupoBaHuE NPEICTABICHUNA O POIH (PU3UKU IJI1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUl;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXHBIX cdepax Oyaymiei mnpodeccuoHaIbHON
JESITeIbBHOCTH, CBSI3aHHOM ¢ (PU3MKOI, TOArOTOBKA K AalibHEHIIEeMy 00Y4YEHHUIO B 3TOM
HalpaBJICHUH.
JocTiwkenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONIUX 3a1a4:
e npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e npuoOpeTeHHe YMEHUH ONUCHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUI;
® OCBOCHHE METOJIOB PEILICHHUS TNPOCTEHINNX Ppacu€THBIX 33/Ja4 C HCHOJIb30BAHUEM
buznyeckux Mozesnel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;
® pa3BUTHEC YMCHHUW HAOMIOAATh MPHUPOJHBIC SBICHUS ¥  BBIIIOTHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJbHBIE HCCIEIOBAHUS C HCIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (U3UKH, aHAIU3 W KPUTHYIECKOE
OLICHUBaHKE WH(OPMALINU;
® 3HAKOMCTBO CcO cepaMu MpodheCcCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3UYECKON HAYKU.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHaTeNbHBIA XapakTep, YUYUTEIb JI€JaeT BBHIOOP MPOBEACHUS J1aOOpaTOpHBIX paboT U
OTBITOB C YYETOM MHIUBUIYAJIBHBIX OCOOCHHOCTEN 00Yy4arOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJIapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Paznen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPA.

®dusuka — Hayka o npupoje. SAsnenus npuponasl. GU3HYECKUE SBICHUSA: MEXaHUUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL W3mepenue ¢usznueckux BenuuuH. Du3nueckue MpudOpHI.
[TorpemHocTs u3MepeHuii. MexxayHapoiHasi CUCTEMA €IUHUIL.

Kak ¢u3uka u npyrue ecreCTBEHHbIE HayKH H3y4yaroT MPHpOIy. EcTecTBeHHO-HAy4YHBIN
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
9KCIIEPUMEHT II0 TMPOBEpKEe THUIoTe3, O0ObsAcHeHue HalOmogaemMoro spiaeHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TeIJIOBbIC, SJIEKTPUUECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM M IU(POBBHIM

puoOpOM.

Jlabopamopnwvie padbomut u onvimol.

Omnpenenenye HeHbl JeIeHNs HIKalbl U3MEPUTEIBLHOr0 pUdopa.

N3mepenne paccTOsTHU.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO Tea.

Onpenenenue pasMepoB MabIX TEl.

W3mepenne TtemrepaTypbl MNpHU TOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTydKa
TEMIIepaTyphl.

ok e

6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITyCKA.

Pa3nea 2. IleppoHayaibHble CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. OMNbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBukenune yacTtul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIEpaTypoi.
BpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeicTBue dYacTHI] BEHIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI  BEIIECTBA: CTPOEGHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTayinyeckux) Tea. B3auMocBs3b MeEXJy CBOICTBaAaMHM BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX UM UX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnne 6poyHOBCKOTO JIBHIKEHUSI.

2. Ha6mronenue nuddys3un.

3. HaOmronenue siBIeHUH, OOBSACHSIIONINXCSA MPUTSHKEHHEM WA OTTAIKHBAHUEM YaCTHUIL

BELIECTBA.

Jlabopamopnwvie padbomut u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUSI.

Paznen 3. /IBuskeHue U B3aUMOJAeCTBUE TeJl.



Mexannueckoe JABHKeHUE. PaBHOMepHOe W HepaBHOMEpHOE ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBHXKCHHUH. Pacuér myTu u BpeMeHU ABUKECHUSI.

SlBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBA.

Cuna kak XxapakrepucTuka B3aumojeiicTBus Tten. Cuwiia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JHUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTH Ha Jpyrux IuiaHerax. Bec tema. HeBecomocth. CiiokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuii. Cuna TpeHusi. TpeHue CKOIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburoneHue siBjaeHUS] MHEPIUH.
Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJL.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEll.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMO.
Jlabopamopnwvie padbomut u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOrO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).
2. OrmpepneneHue cpelHell CKOPOCTH CKOJBXKEHHs OpycKa WM IIapuKa MO HaKJIOHHOU
IJIOCKOCTH.
3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.
4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpy>XKUHBI OT
MPUIOKEHHOM CHUIIBI.
5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBKEHHUSI OT Beca Teja U
XapakTepa COIPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3neu 4. /laBinenne TBEPABIX TeJl, ;KUAKOCTEN U ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETUUEeHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMaTnueckue MamvHbl. 3aBUCUMOCTH JaBICHUS KUIAKOCTH OT
ryounsl.  ['mapocratuueckuit  mapamokc. CooOmaroruecs cocyasl.  ['mapaBinueckue
MEXaHU3MBI.
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AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuuMHBI CyIIECTBOBAaHUS BO3TYLIHOW
o6onoukn 3emnu. Omnbir Toppuyennu. M3mepenue atmocdepHOro naBiieHUs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3znyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJIEHUS ra3a OT TEMIIEPATypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraronyecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYXKEHHOM dYacTH Tella |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.

VYcnoBue miiaBaHus TeN: IUIABAaHUE WM IMOTPYKEHUE TeJl B 3aBUCHUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEH TEJA U KUJKOCTH.

Jlabopamopuwvie padbomot u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTb
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TEJO, MOrPYKEHHOE B
KUJKOCTD.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHIBL, JACUCTBYIOIIEH Ha TEJIO B
KHUAKOCTH, OT MaccChl TeJa.

OneIThI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD BBITAJIKUABAIOIIEH CUIIBI, NEUCTBYIOLICH Ha
TEJIO B KHMJKOCTH, OT 00bEMA MOTPYKEHHON B JKUAKOCTh YAaCTH TeJla U OT IUIOTHOCTH
JKUJKOCTH.

KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHPOBAHME JIOAKA M ONpEACIICHUuE €€
Ipy3010bEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTB. JHeEprus.
Mexannueckast pabora. MOIHOCTb.

HpOCTBIe MCXaHU3MbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTh. HpaBI/IJ'IO PaBHOBCCHA

pblyara.

HpI/IMCHCHHC I[IpaBujila paBHOBCCHUA pbIdara K 6J'IOKy. «3010TOEC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.
Mexanuveckass sHeprus. KuHeTrmueckas W mNOTEHUMalbHas sHeprusa. [IpeBpaienue

OJIHOT'O BHUJAa MEXAHUUYECKOM OHCPIuu B ,Z[perﬁ. 3aKoH COXpaHCHHA DOHCPTHUHU B MCXAHUKCE.

Hemoncmpayuu.
1. TIpumepsl NpOCTHIX MEXAHU3MOB.
Jlabopamopmnwvie padbomot u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUM Tejia II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBanue ycnoBHi paBHOBECHS phIUara.
3. Usmepenne KIIJ] HakTOHHOHN TIIOCKOCTH.
4. VI3ydeHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTUH.
8 KUIACC

Paznen 6. TenioBble siBJIeHNS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO--KUHETHYECKOM TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJd. OMbITb, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOr0 COCTOSIHHM BemecTBa. Kpucrammuyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE W KanWUISIpHbIE sBIeHUs. TemoBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKCHHUS YaCTHII.
Buytpennsist sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH »SHEpruu: Terionepenada u
coBepirieHre paboThl. BUabl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyUYCHHUE.



KommuectBo Temnorel. YaenpHas TEIIOEMKOCTH BelIeCcTBAa. 1e€IUIO0OMEH U TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOoro OanaHca. [lnaBneHue W OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Termora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxunocTe Bo3ayxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJIOTa CTOPAHUS.

[Tpuntuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TermioBbie
JIBUTATEJIHN Y 3aI[UTa OKPYKAIOIIEH CpeIbl.

3aK0oH COXpaHEHUs U IPEBPAILIEHUs SHEPTUHU B TEIJIOBBIX IPOLIECCaX.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JBHKEHUS.
Hab6mronenue nuddysun.
HabGntonenue siBiieHnit CMauyMBaHUs U KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
W3meHenune naBieHus ra3a Ipy U3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIAXKICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Bunae! Tennonepenayn.
OxutaxieHre Mpu COBEPIIEHNUU PabOTHI.
HarpeBanue nipu coBepiiieHUN paboThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BEIIECTB.
. HaGmonenre kumneHwus.
. Habnronenue noctosiHCTBa TeMnepaTypbl IPH TUIABJICHHH.
13. Mozeny TEeIOBhIX IBUTATENEH.
Jlabopamopuwvie padbomot u onvimol.

©CooNOALDE
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OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUIJI MOJIEKYJISIPHOTO IIPUTSKEHUSI.

OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TE.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
Harp€BaHusd UJIW OXJIAXKICHUA.

ok wneE

6. IlpoBepka ruMOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIIEPaTypHl.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3yibTaTe Telulonepeaauu u
paboThl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUYU XOJIOJHON U ropsiueii BOJbI.
9. OmnpeneneHne KOJUYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOO0OMEHE C
HarpeThiM METAIITMYECKUM LIUJTUHAPOM.
10. Onpenenenne yaenpHON TETNIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIAKHOCTH BO3/yXa.
13. Onpenenenne yaenbHOM TETUIOTHI ITABICHHS JIbIA.
Paznen 7. diiekTpryeckre 1 MarHUTHbIE SIBJICHUS.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3anMopelicTBre 3apsyKEHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTB CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX TE1 OT BEJIWYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



OnekTpuueckoe noje. Hanpssk€HHOCTH 3yiekTpuyeckoro noiis. [IpuHiun cynepno3unuu
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHbIM 3iieKTpuueckuil 3apsin. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

OJIEKTPUYECKUIT TOK. YCIOBUS CYLIECTBOBAHMS 3JIEKTPUUECKOro ToKa. McTouHmkm
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIVIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OieKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
[TocnenoBarenbHOE U NapaIeIbHOE COEJUHEHUE TPOBOIHUKOB.

Pabota 1 MOIIHOCTD 3JIEKTpUUECKOro ToKa. 3akoH Jkoyns—JleHna. DiekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHMTOB. MarHuTHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe s ®Ku3HU Ha 3emiie. OnbIiT Dpcerena. MarnutHoe mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareilb IMOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  ayekTpomMarHuTHoW  uHaykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYeHHs] AJIEKTPUYECKOW HHEPrUU. ODIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3apsa10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.
YCTpOUCTBO U JIEUCTBUE IEKTPOCKOMA.
DIIEKTPOCTATUUECKAsT MHIYKLHUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHu€e CUIIOBBIX JIUHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH cOnpoOTHBIIECHHUM.
. B3aumoeiicTBie NOCTOAHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMs ITOJIFOCOB MAarHUTA.
. MonenupoBaHie MarHUTHBIX 110JIEH TOCTOSSHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1osie Toka. DJIeKTPOMarHur.
. JlelicTBMe MarHUTHOTO TIOJIS1 HA IPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccrnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OniTel Dapanes.
. 3aBUCUMOCTb HalpaBJIEHHs MHIYKIIMOHHOIO TOKA OT YCJIIOBUI €r0 BOSHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNORAWLDE
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Jlabopamopmnwvie padbomwt u onvimol.

OnBITH IO HAOTIOIEHUIO ANIEKTPU3ALIMN TNl UHAYKIUEH U TIPU COPUKOCHOBEHUHU.

WccnenoBanue 1eiCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJHUKH U TUAJICKTPUKH.

COopka 1 mpoBepka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HAPSKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT COPOTUBIICHUS

pe3UCTOpa U HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTH  DJEKTPHUYECKOrO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEYCHHS U MaTepuara.

8. TlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEIBHOM COCIUHECHUU

ok wn Pk

JIBYX PE3UCTOPOB.
9. IIposepka mpaBuia [yl CHUIIbI TOKa IIPU NApaUIeIbHOM COCIUHEHUN PE3UCTOPOB.
10. Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIHOCTH NEKTPUIECKOTO TOKA, BBIIETAEMON Ha PE3UCTOPE.
12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MJYLIETO Yepe3 JIaMIIOUKY, OT HaIpsKEHUs
Ha HEW.
13. Onpenenenne KI1/1 narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yueHre MarHUTHOTO HOJS IOCTOSIHHBIX MAarHUTOB HpU HMX OOBEIUHEHHU U
paszeneHnu.
16. MccnenoBanue ACWCTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHJIBI B3aUMOJICHCTBUS KATYIIKU C TOKOM H
MarHuTa OT CHJIbI TOKA M HalpaBJICHUS TOKA B KaTyIIIKe.
18. M3yuenue aeiicTBUS MArHUTHOTO I0JIS1 HA IPOBOJIHUK C TOKOM.
19. KoncTpyupoBaHue U H3y4eHrue padboThl DJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAaHOBKH.
21. OnbITEl 1O MCCIIEJOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMM: HCCIIEOBaHHE
U3MEHEHUI 3HaUeHUs U HalpaBJIeHUs! MHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBIKEHMs. PaBHOMepHOE mpsMoiMHEHHOe aBMkeHue. HepaBHoMmepHOe
npsiMoiHeHoe aBmkeHue. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosiiHeiiHoe aBrkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

PaBHOMepHOE IBWXEHHE MO OKpY>KHOCTH. [lepron u yactora oOpamienus. JluHeitHas u
yIJIOBast CKOPOCTH. LIEHTpOCTpEMUTENIEHOE YCKOPEHHE.

IlepBbiit 3akoH HeroToHa. Bropoi 3axkon Herorona. Tperuit 3akoH HerotoHa. IIpuHiun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS, CUJa TPECHUS
IIOKOS1, APYT'Ue BUbI TPECHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHsA. YCKOpPEHHE CBOOOJHOIO MaJeHUs.
JBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecue TBEPAOTO TeIa
C 3aKpEIUIEHHOH OChbIO BpameHus. MomeHT cuibl. LleHTp TsbxecTy.

Nmnynec tena. M3smeHenne umnyibsca. Mmmynsc cunbl. 3aKOH COXpaHEHUS HMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PaboTta cui TspkecTH, ynpyroctd, TpeHus. CBs3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEpIrusa TEjla, INOAHATOIO Hald IIOBEPXHOCTBIKO 3CMIIH.

IToTrenumanbpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIo IBUKEHMS Tella OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

2. CpaBHeHHE MYTEH W TPACKTOPHUN ABIXKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHue CKOPOCTH U yCKOPEHUS IPSIMOJUHEHHOTO IBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHS.

5. HalGmronenue nBuxkeHUs Te1a 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBIICHHA, TPOUCXOAIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIEHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Tejla U IeHCTBYIOLIEH Ha HETO CHJIBL.

8. HabmroneHnue paBeHCTBA CHII TIPU B3aUMOCHCTBUH TEJI.

9. H3menenwue Beca Tenna Ipu yCKOPEHHOM JBIKEHHH.

10. Ilepenaya ummnysbca Npyu B3aUMOIEHCTBUHU TEJl.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMIyJIbCa P HEYIIPYTOM B3aUMOACHCTBHH.

13. CoxpaHeHue UMITyJIbca pH a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOT'O IBUKEHHUS.

15. CoxpaHeHue MEXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHue MEXaHUIECKON SHEPTHH MPH ABMKEHUH TEJa IO ISHCTBUEM MPYIKUHBI.

Jlabopamopmnwvie padbomot u onvimol.

1. KoHcTpyupoBaHHe TpakTa Al pa3roHa M JalbHEHIIEro paBHOMEPHOIO JBHMKEHHS
IIapHKa UK TEJIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpyCKa WM JBWIKCHHS IapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Telda NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 110 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCUMOCTHU IYTH OT BPEMEHM IPU paBHOYCKOPEHHOM JIBH)KEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU MNPH PaBHOYCKOPEHHOM [JBM)KEHHUH 0e3 HayalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psJ HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE
MPOMEXKYTKH BPEMEHU OJJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenne Kod3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAJILHOM TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIOPYTOCTH TPHU MOABEME Tpy3a C HCIOIH30BAHUEM

HEIIOJABH>XKHOI'O U ITOABUXKHOT'O 0JI0KOB.

11. 3yyenue 3aK0Ha COXPAHEHHSI SHEPTUU.
Pazjnen 9. Mexanuyeckue Koj1e0aHUSA U BOJIHBI.

Konebarenbnoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMIuMTya. MaTtematuueckuid W TNPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHepruu Ipu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxawmue koneOanus. BeiHyX)aeHHbIe KojeOanus. Pe3onanc. MexaHWUeCcKrue BOJHBI.
CaoiicTBa Mexanuueckux BOJH. [IpogonpHble U onepeyHble BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTH
e€ pacpocTpaHeHus. MexaHndyeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.

3Byk. [’ poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. MIHppa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CHJIIBI TSXKECTU U CHJIbI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a HA HUTH U HA IPYKHUHE.

3. HabnroneHue BeIHYKIEHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKUH pEe30HAaHC.

Jlabopamopuwvie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPYKUHHOTO MasiTHUKA.

3. HccrnenoBanue 3aBUCMMOCTH NepHOAa KoJeOaHUM MOABEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

4. WccrnenoBaHue 3aBHCUMOCTH IEPHO/A KOJEOAHUI MPYKMHHOTO MasTHHUKA OT MacChl
rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHOAA KoleOaHWW Tpy3a, MOJBEIIEHHOIO K HHUTH, OT
Macchl rpys3a.

6. OnbITBl, JOEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpUoia KOJIEOaHWH TPYKHHHOTO
MasiTHHKA OT MacChl rpy3a M KECTKOCTH MPYKHHBEI.

7. V3mepeHue yckopeHHs! CBOOOHOTO MaJIeHHUS.

Pa3nes 10. D1eKTpOMarHuTHOE 10JIe M JIEKTPOMATHUTHBIC BOJIHBI.

DNEKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaa 3meKTpoOMarHuTHBIX BOJIH. VICrionb30BaHME 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE cBOIICTBaA CBETA.

Jlabopamopuvie pabomsl u onvimot.

1.

N3ydeHue cBOICTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Paznen 11. CBeToBbIE IBJICHUA.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacmpoCTpaHEHUE CBETa.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeta. [lolHOe BHYTpeHHEE OTpaKeHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO OTPAXXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3e. OmnrTuyeckas cucrema (oToamnmapara, MUKPOCKONA U
Tesieckomna. 1 1a3 kak onTuyeckas cuctemMa. bam3opykocTs U AaabHO30pKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHa. Clio)keHUE CIIeKTpaIbHbBIX [[BETOB.

Hucniepcus ceera.
Hemoncmpayuu.
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[TpsaMonuHeiiHOe pacipoCcTpaHEHHUE CBETA.

OtpaxeHue cBera.

[Tonyyenue n300pakeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBO/I.

Xox Jtydeit B coOuparomei JuH3e.

Xox JIydeil B paccenBarolle JIMH3E.

[TosryuyeHnue n300paxeHU ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroamnmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogens riasa.

11. Paznoxxenue 0enoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuwvie padbomot u onvimeol.

1.
2.
3.

N o ob

HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXKEHHUS CBETOBOT'O JIy4a OT yTIJIa MaICHHS.
N3yueHne xapakTepuCTHK H300paKeHUs TIPeIMETa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCHMOCTH yTJIa NIPEJIOMIIEHHS CBETOBOTO JIy4ya OT yIJjla IaJeHUs Ha
TPaHHUILE «BO3TYX—CTEKIIO.

[Noyuenne n300paskeHU C TOMOIIBIO COOMPAOIIEH JINH3BI.

Omnpenenenne GOKyCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMPAIOLIEH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETA MPEIMETOB NPU HX HAOMIOJEHHM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nen 12. KBanToBble siBJIeHUS.

Omnertel Pe3epdopna u minanerapuas mojaens aroma. Mozens aroma bopa. cnyckanue u
NoTJIoNIeHne cBeTa aToMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJipa.
Hyxnonnas wmonens aromHoro siapa. M3otomsl. PaanoaktuBHble mpeBpamenus. llepuon
noJypacrnaaa aTOMHBIX sJIep.

SnepHble peakuyy. 3aKOHbI COXPAHEHUs 3aps0BOIO U MAacCOBOIO YHUCE. DHEPIHUs CBA3H
aToMHBIX saep. CBsi3b maccel M SHepruu. Peaknuum cuHTe3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyUYE€HUN Ha )KUBBIE OPTAHU3MBI.

Hemoncmpayuu.

ok wn Pk

CreKTphl U3JIy4€HHUs U TIOTJIOIIECHHUS.

CrexTpsl pa3IM4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYyUEHUH.

Perucrpanus nzimydeHus: IpUPOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopmnwvie padbomwt u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TYUYCHUSI.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY MyTH (IO

doTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTENIBLHO-00001IIAKOIINIT MOLYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA ~ MOAYJIb NpPEAHA3HAYeH IS CUCTEeMaTH3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUSI U OIbITA I€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3yUYEHUU
BCEro Kypca (pU3MKH, a TakkKe Uil MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 9K3aMEHY IO
du3uke 17151 00yHarOUINXCsl, BRHIOPABIINX ATOT Y4eOHBIN MpEaAMET.

[lpy wW3ydYeHUM JNAHHOTO MOJYJS PEANIM3YIOTCS M CHCTEMAaTHU3UPYIOTCS  BUJBI
NESTENIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuYMBaeTCs JOCTHUKEHHE TMPEAMETHBIX U
METanpeMETHBIX IJIAaHUPYEMbIX PE3yJIbTaTOB 00y4YeHHs, (HOpPMHUpPYETCs] eCTECTBEHHOHAy4YHas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB HCCIECIOBaHMSA SBICHUNA NPUPOJbl M TEXHUKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SBICHUS, MPUMEHSS TIOJyYCHHBIC 3HAHHA,
peliaTh 3aa41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATETHLHOCTHBIN XapakTep AaHHOTO pa3fielia pealns3yercs 3a CYET TOoro,
YTO 00YYaroIIuecs BBIMOIHSIIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJTyYEHHBIX 3HAHUN PAaCIlO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHUE SIBICHUS
B OKpYKaloIlei Mpupoje U MOBCEIHEBHOM KU3HH;

HCIOJIb30BaTh HAay4YHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHMIA, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TOJTYUYECHHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBHI HambOoyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BaHUS PA3IUYHBIX HCTOYHHUKOB JHEPIMM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKu Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHHs HaIpaBICHO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHbIX PE3YJIbTATOB.

B pesynbrate wu3yueHus (U3MKM Ha YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs Y
oOyuarorierocst OyyT c(hOpMUPOBAHBI CIEIYIOIINE TNYHOCTHBIE PE3YIbTAThl B YACTH:
1) maTpMoOTH4€eCKOro BOCIIUTAHUS:
- MpOSBIIEHUE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (uzmueckoit
HayKU,
- [ICHHOCTHOE OTHOIIICHUE K JOCTHKCHHUSIM POCCUNCKHX YUEHBIX--(PU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
- TOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYKJIE€HUU OOIECTBEHHO 3HAYMMBIX U ITHYECKHX
po0JIeM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;
- OCO3HaHHE BaXKHOCTU MOPAJIbHO--3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
3) 3cTeTHYECKOIr0 BOCIIUTAHMS:
- BOCHPHSTHE OICTETHMUYECKUX KadyecTB (PU3MUEeCKOW HAyKu: €€ TapMOHHMYHOTO MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IO3HAHMSA:
- OCO3HaHHE LIEHHOCTH (PU3NUECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHMA, BaKHEHIIEH COCTABISIONIEH KYIbTYpHI;
- pa3BUTHE HAYyYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON JEATENIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIArONOTYYHS:
- OCO3HaHHE IIEHHOCTH 0e30macHOro odpasa KH3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BXHOCTU TPaBHJI 0€30M1aCHOTO MOBEACHUSI HA TPAHCIOPTE, HA JIOPOrax, C AEKTPUUYECKUM U
TEIUIOBBIM 00OPYZOBaHUEM B JIOMAIIHUX yCIOBHSAX;
- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TAKOTO ke
MpaBa y Ipyroro 4eJioBeKa;
6) Tpya0BOro BOCIIMTAHUS
- aKTMBHOE€ y4yacCTH€ B pEIICHWH MpPaKTHUYECKUX 3a7ad (B paMKax CeMbH, 0Opa3zoBaTeIbHOMN
OpraHM3aliy, ropoja, Kpas) TEXHOJIOIMUECKON U COLMaIbHONW HalpaBiICHHOCTH, TPEOYIOUINX B
TOM 4HcCIie U GUNYECKUX 3HAHMUIA;
- UHTEpeC K MPaKTUYECKOMY H3yUeHUIo podeccuii, CBI3aHHBIX C (U3UKOM;
7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:
- OpHEHTallUsd Ha MpPUMEHEHHE (U3NYECKUMX 3HAHMW [UIsl pelieHHusl 3adad B 00JacTH
OKpY’KaloIlled cpesibl, MIIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOJKHBIX IMOCIEICTBUH IS
OKpY KaroIllel Cpeibl;
- OCO3HaHMeE INI00ATLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIEM U MyTeH UX pelieHus;
8) ajanTannu K N3MEHAIOIMMCH YCJIOBHAM COLMAIBHON U MPUPOAHOM Cpebl:
- MOTPeOHOCTh BO B3aMMOJACHCTBUH MPH BBIMOJIHEHUU UCCIECIOBAHUA U MPOEKTOB (hHU3HUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSM JIPYTHX;
- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTUYECKYIO I€ATEIbHOCTb;
- TOTPeOHOCTH B (JOPMUPOBAHWHY HOBBIX 3HAHWHU, B TOM UHCIie POPMYITHPOBATH UCH, TOHSATHUSA,
TUMOTE3bI O (PU3UUECKUX 0OBEKTaX U SIBICHUSX;
- 0co3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKU;
- IUTAHUPOBAHNE CBOETO Pa3BUTHS B IPUOOPETEHUN HOBBIX (DU3UYECKUX 3HAHUI;



- CTpPEMJICHHE aHAJIM3UPOBATh W BBIABIIATH B3aUMOCBSI3H MPHUPOIBI, 00IIECTBA M YKOHOMUKH, B
TOM YHCJIE C UCTIOIh30BAaHUEM (PU3NICCKUX 3HAHUN;

- OIICHKA CBOMX JICUCTBHIA C YU4ETOM BIUSHUS Ha OKPYKAIOIIYIO CPEY, BO3MOXKHBIX TTI00ATBHBIX
OCJIEOCTBUI.

METANPEIMETHBIE PE3YJIbTATHI

B pesympraTe OCBOGHHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocsi OynyT chOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHBEpCAJIbHBbIE Y4YeOHBbIC JECHUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHSA, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble Jornyeckue aelCTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHBIE IPU3HAKN OOBEKTOB (SIBJICHMUIA);
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIs1 00001eHus
Y CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B paccMaTpUBaeMbIX (aKkTax, NaHHBIX U
HAOJIOJICHUSX, OTHOCSIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYMHHO--CJICICTBEHHBIE CBA3M MPU HM3YyYEHUM (PU3UUYECKUX SIBICHHA U
MPOIIECCOB, JIeNIaTh BBIBOJABI C MCIOJb30BAaHUEM JIEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKIIOYEeHU, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEIHYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHoW (u3uueckod 3amauu
(cpaBHEHHE HECKOJIBKMX BapHUaHTOB pEIIECHHUs, BBHIOOpP Hambosee MOIXOISIIETO C
y4ETOM CaMOCTOSITEJIBHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKHe A€ CTBHS.

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HMHCTPYMEHT MTO3HAHNUS;

MPOBOJIUTh TI0 CAMOCTOSITETLHO COCTaBJIEHHOMY IUIaHY  OIBIT, HECJIOXHBIN
(bU3HYEeCKUi HIKCIIEPUMEHT, HEOOJIbIIIOE UCCIeIOBaHNE (DU3UIECKOTO SBJICHNUS,
OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(GOpPMAIINIO, TIOJYYCHHYIO B XOJI€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNbHO  (OpMYyITUpOBaTh O000OIIEHUS ¥  BBIBOABI IO  pe3yibTaraM
IPOBEAEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHElIIee pa3sBUTHE (PU3NUIECKUX MPOIECCOB, a TAKKe
BBIJIBUTATh MIPEINOIO0KEHUS 00 UX PA3BUTUH B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Padora ¢ nnopmanmeii:

OPUMEHATHh pa3jIMyHble METOJ/bl, HHCTPYMEHTHl M 3alpoChl MpHU IMOHMCKE U OTOOpe
UH(OPMALIUY WU TaHHBIX C YYETOM MpEIoKeHHON yueOHoM (u3nyeckoit 3anauu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO Pa3IMUHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMalbHYIO (OpMy IMpeacTaBiIeHUs HHPOpMalMu U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaud HECIOKHBIMH CXEMaMH, AMAarpaMMaMH, HHOMN
rpaduKoON U UX KOMOMHAITUSIMH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:



B XO0JI€ OOCYXIEeHHUS Y4eOHOro maTepuaia, pe3yiabTaTOB JIA0OPATOPHBIX pPaboOT W
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY 00CYXK1a€MOI TEMbl U BBICKa3bIBATh HJIEH,
HAIlCJICHHBIC Ha PEIICHUE 3a/1a4U U MOIep KaHue OJIaroKenaTeIbHOCTH OOIICHHUS,
COMNOCTABJIATH CBOM CYXJICHHS C CYXICHMSIMH JPYTHX YYaCTHHUKOB JHAJIOra,
00HapyXUBaTh Pa3Iuyle U CXOIACTBO MO3UIIM;

BBIPAXKATh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJMYHO  TPENCTaBISITh  PE3yJbTaThl  BBIIOJHEHHOTO  (DU3MYECKOTO  OTMbBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA);

MOHUMAaTh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW M WHIUBUIYAIbHOU pabOTHI
IPY PELICHUU KOHKPETHOH (pru3mueckoil mpoOIeMsr;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYkIaTh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBITMIOJHATh CBOKO 4YacTh PaOOTHI, JOCTHUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYSI CBOU JACUCTBUS C APYTUMHU WICHAMHU KOMAH/IbI;
OLICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMA MPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁnble JedcTBUA

Camoopranu3anus:

BBISBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsAX, TPEOYIOMUX Ul peIIeHUs
(bu3nUecKrux 3HaHUMH;

OpPUEHTUPOBATLCSI B Pa3IMYHBIX MOAXOJAX NPUHATHUS pelIeHuil (MHIUBUAYaJbHOE,
HPUHATHE PELICHUS B IPYIIIIE, IPUHATUE PEIIEHUH Ipynmoil);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM pElIeHUs (U3NYECKOM 3anadd WM IJIaHa
UCCIIIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMbl€ BaApUaHThI PEIICHU;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, 3MOLUMOHAJLHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMH U IIpeuIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEHOCTH)KEHMSI) pe3yJIbTaTOB JAESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCJIE€ B XOJ BHIMOJIHEHUS (PU3HUUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OLINOOK, BOSHUKILINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTAaTa LICJIA U YCIOBUSM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOpa WM JUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HAaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHWH (QHU3UYECKUX 3a1ady WIH B
YTBEPKICHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPABO APYIOro.

IMPEAMETHBIE PE3YJIBTATbBI



K xonny oOydenus B 7 KJjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Yy 0OYUAIOLINXCS YMEHU:

UCTOJIb30BaTh TOHATHS: (U3MYECKME ¢ XUMHUYECKUE SBJICHUS, HAOIIOJICHHE,
HKCIEPUMEHT, MOJIeNb, TUIOTE3a, CAMHULBI (PU3MYECKHX BEIWYHH, aTOM, MOJIEKYIIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3000pa3HOE), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IMPSAMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYOmAs cwia, aedopmarnus (ympyras, IUIACTHYECKasi), HEBECOMOCTb,
COOOILAOIINECS COCYIbI;

pasnnyath siBiieHus (1udQysus, TEI0BOe ABUKEHHUE YacTUL] BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, pPaBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBIO BpallCHMs, Iepelada JaBJICHUS TBEPIABIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IIJIaBaHUE Tell, IPeBPaLeHUs
MEXaHUYECKOM 3HEPIun) MO ONMMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyUYCHHBIX (PU3MUECKUX SIBICHUI B OKPYXAIOLIEM MHUpE, B
TOM 4Yucie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B XUBOW W HEKHUBOM INpPUPOJAE, ACUCTBHE CWIBI TPEHHUS B IPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS Ha KMBOW OpPraHu3M, IUIaBaHUE pPbIO,
phluaru B TeJ€ YEJIOBEKA, MPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3aJady B yueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YUYECHHBIE CBOMCTBA Tel U (pU3MUECKHUE SBJICHUS, UCIOIb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEILECTBA, BPEMs, IyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYIOCTH, CHJa TSDKECTH, BEC Teja, CWIa TPEHUs, JAaBIICHUE
(TBEpOro Tesa, JKUAKOCTH, Ta3a), BBITAJKMBAIOUIAs CWJIA, MEXaHWdeckas pabora,
MOIITHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3((QHUIMEHT TMOJIE3HOTO JEHCTBUSA
MEXaHHU3MOB, KMHETUYECKash W MOTEHLHUAJIbHAsl SHEPIUs), IPU ONUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBbIX BETUYMH, UX 0003HAYEHHS U €AMHUIIBI
(GU3NUeCKUX BETUYMH, HAXOJUTh (DOPMYIIbI, CBS3BIBAIOIIME JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTh TpadUKU H3YUYEHHBIX 3aBUCHUMOCTEMN
(bU3HYECKUX BEIIMYWH;

XapaKTepu3oBaTh CBOMCTBAa Tel, (U3MUYECKHE SIBIEHUS M TPOLECCHI, HUCIONb3Ys
IpaBUia CIOXKEHHUs CHUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pblyara (0JI0Ka), «30J0TOE IMPABHIO» MEXaHHKH,
3aKOH COXpaHEHUs MEXaHW4YEeCKOM DSHEpruu, IpHU OTOM J1aBaTb CIIOBECHYIO
(bopMyJIMPOBKY 3aKOHA U 3alIMChIBaTh €M0 MaTEMaTHUYECKOE BhIPAXKEHHUE;

OOBSICHATh (DU3UYECKUE SIBIICHUS, MPOIECChl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUl MPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh MPUUUHHO-
-CJIeJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYeCKUX LIaroB ¢ OMOpPOW Ha
1-2 wu3yueHHBIX cBOiicTBa (U3MUYECKUX SBICHUH, (U3NYECKUX 3aKOHA WIIH
3aKOHOMEPHOCTH;

pemate pacu€THble 3adauyd B 1—-2 JeWCTBUA, HCIOJIB3YS 3aKOHBI M (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: Ha OCHOBE aHalu3a YCJIOBUA 3aJauu
3aMKChIBaTh KPAaTKOE€ YCJIOBUE, MOJACTaBIATh (PU3NYECKUE BEIUYMHBI B (POPMYJIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIE JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aja4, OLEHUBATh PEATUCTUYHOCTD MOJYYSHHOM (hPU3NUeCKON BETMUYHHBI;



pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh IMpPU IMOMOIIM (PU3HUECKUX
METOJ0B, B OINMCAHMM MWCCICAOBAHUSA BBIICIAATE IPOBEPAEMOE IIPEIIOJIOKECHUE
(runotesy), pasnuyaTh U HHTEPIPETUPOBATH IOJYYEHHBIM pe3yJibTaT, HAaXOIUTh
OLIMOKH B XOJI€ OTIBITA, AETaTh BBIBOAKI 110 €T0 PE3yJIbTaTaMm;

IPOBOJIUTH OMBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHPOBATH TPOBEPSiEMble NPEINONIOKECHUs, COOUpaTh YCTAHOBKY U3
IPEJI0KEHHOI0 000PYJ0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYJINPOBATH BHIBOJIBL;
BBINOJIHATH IPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUIIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aMMCHIBATH
IIOKa3aHUs IpUOOPOB C yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUN;
NPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKON BEITUYMHBI OT JIPYTOH C
MCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO JBUKYIIETOCS
Tejla OT BPEMEHU JBUKEHUS TeEJla, CUJIbl TPEHUS CKOJIBKEHHUs OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
CONPUKOCHOBEHMSI TEJl, CHJIbl YIPYTOCTH OT yAJUHEHMS NPY)KUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT INIyOWHBI, HA KOTOPYIO HOTPYXEHO TEJO,
YCIOBUH MJIaBaHMS TeJd, YCIOBHM paBHOBECUS pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEHUs], Cenys MpeIOKEeHHOMY IUIaHy, (PUKCHPOBATh Pe3yJIbTaThl IMOIy4YeHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaONHMII W TPaguKoB,
JlenaTh BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKMX BEIMYMH (IUIOTHOCTh BEIIECTBA
KUAKOCTHU W TBEPIAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHsA, JAaBICHUE BO3AYyXa,
BBITAJIKMBAIOIIAs CWJIA, JCHCTBYIOIAs Ha IMOIPYKEHHOE B KUAKOCTb TEJO,
KOO QHUIMEHT TOJE3HOrO ACWCTBUS MPOCTHIX MEXAHHW3MOB), CIEAYS MPEIOKEHHOU
MHCTPYKLUU: IIPH BBINOJIHEHUN W3MEPEHUI COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIMUMHBL;

coOuoiaTh TMpaBWJa TEXHUKM Oe30MacHOCTH IMpu paboTre ¢ J1abopaTOPHBIM
00opyaOBaHUEM;

yKa3plBaTh MPUHLUIBI JCWCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY/Ibl, OAPOMETP, pbluar, NOJBMXKHBIN U
HEMOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JIEHCTBUS HU3YYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpOM Ha WX OMNHMCAaHMsS (B TOM 4YHCIE: MOJUIUIHUKH, YCTPOHCTBO
BOJIONIPOBO/A, THIPABINYECKUN IPECC, MAHOMETP, BBICOTOMEpP, IMOPIIHEBOM HACOC,
apeoMeTp), UCMONb3ys 3HaHUSA O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMbIE
¢du3nUeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHPOPMAIMI0 O MpUMepax) MPaKTHYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH yCTPOWCTBAMU,
COXpaHEHHs 370pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TOBEIACHHS B
OKpYXaroIlIeH Cpeae;

OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHUKOB BBIAEISITh HH(GOPMAIIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUUBON
WJIH MOKET OBITh HEJIOCTOBEPHOIA;

UCIIOJIb30BAaTh MPH BHITIOJTHEHUH YYEOHBIX 33JaHUI HAYYHO--TIOMYJIIPHYIO JIUTEPATyPy
(UBHYECKOTO COJEp)KAHUS, CIPABOYHBIE MAaTEepUANIbI, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpUEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpMAIUU U3
OJIHOI 3HAKOBOU CHUCTEMBI B APYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMyOJIUYHO AeNaTh
KpaTKHe COOOIICHHSI O pe3yIbTaTax MPOCKTOB MM YYCOHBIX UCCICIOBAHUMN, IPU 3TOM
IpaMOTHO HCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPU BBIMIOJIHEHUHU YYEOHBIX NMPOEKTOB M MCCIEIOBAHUMN paclpenesTh 00S3aHHOCTH B
rpymIe B COOTBETCTBUH C IMOCTABJICHHBIMU 33/1a4aMU, CJIEAUTD 32 BBIIIOJIHEHHUEM IUIaHa
NENCTBUI, aJeKBAaTHO OLEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIIIHI,
BBICTpAaUBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHCHUE OKPYKAFOIIHX.

K xonny oOyudeHus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

UCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JABUKEHUE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(QHBIE Tena,
HACBILIECHHBI W HEHACBIILICHHBIN Map, BIAXXHOCTh BO3AyXa, TEMIIEPATYpPa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJI€, MPOBOJHHMKA W AUAIEKTPUKHU, MOCTOSIHHBIA SJIEKTPUYECKUN TOK, MAarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEIJIOBOE pacIIMpeHHe W CXKaThe, Teruionepenada, TeraoBOoe
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
IIJIABJICHUE, KpHUCTAJUIU3aLNS (oTBepaeBaHue), KHIICHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIyYEHHUE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS JIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJIECHCTBHUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOIAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIMS) TIO ONHCAHUI0 MX XapaKTEepHBIX CBOWNCTB W HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOe SBICHUE;

pacro3HaBaTh MPOsBICHNE W3YYEHHBIX (U3NYECKUX SBICHUHI B OKPYKAIOIIEM MHUPE, B
TOM 4Hcie (u3nyeckue SBICHUS B TMPUPOJE: TMOBEPXHOCTHOE HATKEHHUE W
KalWUISIpHBbIE SIBIICHUS B NOPUPOAE, KpUCTAUIbl B mpupone, uznydeHue ConHila,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DNIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIIOCOB, POJIb MATHUTHOTO TOJS IS KU3HU Ha
3emiie, ONSIPHOE CHUSIHUE, MIPH ATOM IMEPEBOJUTH MPAKTUYECKYIO 33Ja4y B Y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHH;,

OTMCHIBaTh U3yYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHUS, UCTIONB3YS (PU3UIECKUE
BEIIMYMHBI (TEeMIlepaTypa, BHYTPEHHSSI HSHEPrUs, KOJUYECTBO TEIUIOTHI, YJAeNbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAsd TEIUIOTA IUIABJIICHMS, YJEJIbHAas TEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(QUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, AJIEKTPUUECCKUN
3apsd, CUJIa TOKA, DJJIEKTPUYECKOE HAMpPsKEHHUE, CONPOTHUBIIEHUE IPOBOJHHKA,
yAEIbHOE COMPOTUBIIEHHE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPHUUECKOT0 TOKa), IpU



ONKMCAHUU TPaBWJIBHO TPAKTOBaTh (DU3MUECKUI CMBICI HCIHOJb3YEMbIX BEJIMYMH,
0003HaYCHHS] ¥ SAWHUIBI (DU3UYECKUX BEITUYHMH, HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE
JAaHHYI0 (QU3MYECKYI0 BEJIWYUHY C JPYTHMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHe SBJICHHS U MPOLECCH, HCIOJIb3YS
OCHOBHBIE€ TIOJIO)KEHHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOECHHS BEILECTBA,
IPUHLMII CYNEPHO3ULMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH OMa ans ywyacTka Lenu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHEHHUs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA M 3alHCHIBATh €ro
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyauuin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
NPUYHHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE M3 1—2 JIOTMYECKHX IIaroB C
oropoii Ha 1-2 U3yYeHHBIX CBOMCTBA (PM3NYECKHX SBICHUN, GU3NUECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3a7auyd B 2-3 JEWUCTBUA, HCIIONB3YSd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (U3MUECKHE BEIWYMHBL: Ha OCHOBE aHalu3a YCJIOBUSA 33aJa4yu
3alUChIBaTh KPATKOE YCJIOBHE, BBISBIATh HEJOCTATOK JIAHHBIX JUISl PELICHUS 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOTUMBIE IS €€ PelICHUs, IPOBOJUTH PAacUEThl U
CpPaBHMBATh MOJYYEHHOE 3HaUeHHE (PU3NUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU;
pacrmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUIECKUX
METO/JOB,  MCHOJB3Yys  ONMCAHUE  HCCIECAOBAHMS,  BBUACIATH  HIPOBEPSIEMOE
MPEANOJI0KEHHE, OLEHUBATh IPAaBUIBHOCTh NOpSAJKA IPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (KamWUILSIPHBIC SIBICHHS, 3aBHCHMOCTH JIABJICHUS BO3AyXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH IIPOLECCA OCTHIBAHUS M HATPEBAHUSI IIPU U3JyYECHHUH OT LIBETA
u3Nyyaromel  (mornomaromieil) MOBEPXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TeMIepaTypbl JKUJIKOCTH U IUIONAAM €€ TIIOBEPXHOCTH, DJIEKTpU3alus Tel U
B3aUMOJICVCTBUE DJIEKTPUUYECKUX 3apsA0B, B3aMMOJEHCTBUE IMOCTOSIHHBIX MarHuTOB,
BHU3yaJu3alys MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, AEHCTBUSI MAarHUTHOTO TTOJISI
Ha MPOBOJHHUK C TOKOM, CBOWCTBA JJIEKTPOMArHuTa, CBOMCTBA DSJIEKTPOJIBUIATENS
IOCTOSIHHOTO TOKa): (hopMyJMpoBaTh MpOBEpsieMble MPEANOI0KEHUs, CcOOUpaTh
YCTAaHOBKY M3 TPEUIOKEHHOTO0 O0OpylOBaHUS, ONUCBHIBATH XOJ ONbITA H
bopMyITUpOBaTh BHIBOJIBI;

BBINIOJIHATH IPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BJIAQXXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIIOJIb30BAaHMEM aHAJIOrOBBIX IMPHUOOPOB U JIaTUYMKOB
bu3NYeCKUX BENUYHMH, CPAaBHMBATh pPE3yNbTaThl W3MEPEHUl C Y4ETOM 3aJaHHOMN
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3UYECKON BEIMYUHBI OT JAPYTOH C
UCTIOJIb30BaHUEM MPSMBIX U3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JUIMHBI, TUIOIAAN MOMEPEYHOI0 CEYEHUs M YJIEIbHOTIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYIIETO Yepe3 MIPOBOIHUK, OT HANPSKEHNUsI HA TPOBOIHUKE,
MCCIIEJOBAHKE TIOCIIEIOBATEIBHOTO W IApaUIE]bHOTO COEJUHEHWM IPOBOJIHUKOB):
IUTAHUPOBATh MCCIIEOBaHKNE, COOMPATh YCTAHOBKY U BBHIMONHITH M3MEPEHUS, CIeIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJIbTAaThl I1OJyY€HHON 3aBUCUMOCTH B BUJIE
TaOIUI U TPaHKOB, AETaTh BBHIBOAKI 110 pe3yJIbTaTaM HCCIIeIOBAHMUS;

® [POBOJUTH KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIENbHAs TEIUIOEMKOCTh
BELIECTBA, CONPOTUBJIECHUE NIPOBOJHUKA, Pa00OTa U MOIIHOCTh AJIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH Oe30mMacHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB M TEXHHUYECKUX
YCTPOHCTB € ONOpPOH HAa MX ONUCAHUA (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMeTp, BOJIBTMETP, CUETYMK DIIEKTPHUYECKON
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOpBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOABHUraTelb
IIOCTOSIHHOTO TOKAa), MWCHOJb3ysl 3HAaHUS O CBOMCTBaX (DU3MYECKUX SIBJICHUH U
HE0O0X0IMMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEpPUTENbHBIE MPHOOPHI TI0
CXEMaM M CXEMaTUYHbIM PUCYHKaM (3KUJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHETO CrOpaHMs, 3JEKTPOCKOI, PEOCcTar), COCTaBIIATh
CXEMBI 3JIEKTPUYECKHX LIeNeH ¢ MOCIeOBaTEeIbHBIM U MapauIeiIbHbIM COCIUHEHUEM
AJIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYEHUSI 3JIEMEHTOB AIEKTPUUECKUX LIETICH;

® [IpUBOAUTH HpHUMEpPHl (HAXOAUTH HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOTO
UCTIOJIB30BaHUST (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM IS 0OECredeHUs
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXPAaHEHMs 3/I0pOBbsi M COONIONEHUS HOPM HKOJOTMYECKOIO TIIOBEACHUS B
OKpY’Kalollel cpese;

® OCYIIECTBIISATH IMOWCK HWHPOpManuu (uzndeckoro cojnepxanus B HVHTepHeTe, Ha
OCHOBE€ MMEIOIIMXCS 3HAHUW M MYTEM CpPaBHEHHUS JOIOJIHUTEIBHBIX HCTOYHUKOB
BBIIETATh MH(POpPMAIUIO, KOTOpasl SBISIETCS INPOTUBOPEUMBON MM MOMKET OBITh
HEJIOCTOBEPHOM;

® UCHOJb30BAThH MPH BBHIMOJHEHUH YUEOHBIX 3aJaHUI Hay4HO--NIOMYJIAPHYIO JIUTEPATYPY
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO;

® Cco3JaBaTh COOCTBEHHBbIE NHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 00001as
MH(OPMALIMI0 U3 HECKOJIbKUX HCTOYHMKOB (PU3UYECKOrO COAEpKAHMS, B TOM 4YHCIIE
nyOJMYHO  NPENCTaBIsATh  Pe3yJbTaTbl IMPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeAbHOCTH, MPU 3TOM TPaMOTHO HCIOJIb30BAaTh W3YYEHHBIH MOHATUHHBIN ammapar
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINIEHUE MTPE3EHTAIEH;

® I[Ipu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIEJOBAHUM (PU3MUECKUX TMPOIIECCOB
pacripenenaTe 00s13aHHOCTH B TpYyIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIIEIUTh 3a BBHINOJHEHHEM IIJlaHa JEeHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJaJ B  JESATENBHOCTb  TIPYIIBL,  BbICTpauBaTh
KOMMYHHUKAaTHUBHOE B3aHMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3pellaTh KOH(IUKTHI.

K xonmy oOyuenus B 9 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI

oTpaxarb cHOPMUPOBAHHOCTh Y 00YHAIOIINXCSI YMEHUI:



UCIIOJIb30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMKEHHUs, nedopmanus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, LIEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYECKue KoJiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK ©  YJIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30pPYKOCTb U
JTATBHO30PKOCTh, CIEKTPhl HCIyCKaHWUs W MOTJolIeHHs, anb(da-, Oera- W ramma-
U3IIy4eHUS], U30TOIIbI, SACPHAst SHEPIeTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHUE TN, PABHOMEPHOE
JBWKEHHE 10 OKPY>XHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE JBUKCHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe U BBIHY)KJIEHHBIE KojeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHHUE, OTpaXCHUE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPaHECHHUE,
OTPa)KEHUE U NPEJIOMIICHHUE CBETA, [I0JHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAIbHBIX I[BETOB, IHCIIEPCHUS CBETa,
€CTeCTBEHHAsI PaJUOAKTHUBHOCTh, BOZHUKHOBEHHE JMHEHUATOr0 CIEKTpa H3IYYCHHUS)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YYEHHBIX (PU3NUECKUX SIBICHUN B OKpYyKarolieM mMupe (B
TOM 4YHclie (PU3HYSCKUE SBIICHUS B TPUPOJIC: MIPHIMBEI U OTJIUBHI, JIBIDKCHUE TUIAHET
ConHe4yHOM cCUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPIraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILIYyHaMH, 3XO, LBETa T,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPAPHUOIETOBOTO M PEHTICHOBCKOTO HW3JIyYCHHM, €CTECTBEHHBIM DPaMOAKTUBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAUOAKTUBHOE W3JIyYCHHUE TMPUPOJHBIX MHUHEPAJIOB,
NeICTBUE PaIMOAaKTUBHBIX M3TYYEHHI HAa OPraHu3M YelOBEeKa), PH STOM IEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B YUeOHYIO, BBIJCISATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUYEHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCTIONB3Ys (PU3NUECKUE
BEITMYMHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCThH Teja MPU HEPAaBHOMEPHOM JIBHIKECHHH,
YCKOpPEHHE, MepeMEIIECHNE, MyTh, YIJIOBAasl CKOPOCTh, CHJIa TPEHUS, CHUJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHUJIbI, MEXaHWYECKass paboTa U MOIIHOCTh, TOTCHIIMAIbHAS YHEPTHUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHIIHAIbHAS SHEPTHSI CKATOU MPYKUHBI, KHHETHYECKast
DHEprus, TMOJHas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHuM, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNlb MPEIOMIICHUS
cpenbl), TP OMUCAHUU TPABWIHHO TPAKTOBATh (DM3HUECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, O0O3HAYEHUS W CIUHHIBI (U3UYECKUX BEIMYMUH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C JPYTUMH BEITUYUHAMH, CTPOUTH
rpaduKu H3yuYeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYHH;

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3UUECKHE SIBJICHUS U MPOIECCHI, UCTIONB3YS 3aKOH
COXpAHEHUs HHEPruHu, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUII CYNEPIO3ULIUH CHUJI,
MIPUHITATT OTHOCUTETLHOCTH [ anmuies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsoBOrO0 |
MacCoOBOTO YHCEN TMpU SACPHBIX peakUMsX, MOpU ITOM JaBaThb CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MaTEMATHUECKOE BHIPAKCHHE;



OOBSCHATh (PU3HMUECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallud  IPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa:  BBIABIATb  NPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOil Ha 2—
3 u3yuYeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (PUIUUYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTE;

pewath pacu€THble 3aaun (ONUpAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHMH), HCIIOIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBaOLME (DU3UUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKoe YCJIOBHE, BBIABIATh HEJOCTAIOIUE WIN
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC JJISl PEIICHUs,
OPOBOIUTH PACUYETBl W  OICHMBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh NPOOJIEMbl, KOTOpPbIE MOXXHO pPEUIMTh IMPU HNOMOIIM (PU3HUYECKHX
METO/I0B,  MCIIOJB3ysl  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsEMOE
HPEINONI0KEHNE, OLICHUBAaTh IPABWIBHOCTh IOPSJIKa IPOBEAEHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOICHHUI U OIIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKHUX SBICHUN WM (U3NIECKUX CBOHCTB
TeN (M3y4eHre BTOPOro 3akoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuojia KojebaHuil NpyKMHHOTO MassTHUKA OT MacChl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTYbl MAJIbIX KOJI€OaHUH, IPSIMOJIMHEIHOE pacpoCTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, W3yYEHHE CBOMCTB M300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B CcoOMparomiel JIMH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEHYaThIX CIEKTPOB H3IyYEHHs): CaMOCTOSTEIHLHO
coOHMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaOOpa 060PyAOBaHMS, ONIUCHIBATE X0/ OINbITA U
€ro pe3yJbTaThl, ((OPMYJIUPOBATH BBIBOIbI;

IPOBOJIUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpenenss CpenHee
3HaYCHHE H3MepseMOl BEMWYHMHBI ((OKYCHOE pACCTOSHUE COOMPAOMIEH JIHH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BETUYMH C HCIHOJIb30BAHHUEM
OpSAMBIX W3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HayaJbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHUsS CBeTa OT yrIjla HaJeHus U
yTria MPeIOMIICHHsI OT yIJia MajeHus1): TUIAHUPOBATh MCCIIEOBAHNE, CAMOCTOSTEIFHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pe3yJIbTaThl TOJTYYEHHOH  3aBUCHMOCTHU
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3yjbTaTaMm
UCCIIEI0BaHMS;

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QU3UYECKUX BEIUYMH (CpemHsisi CKOPOCTh U
YCKOpEHHUE Tejla MIPU PaBHOYCKOPEHHOM JIBUKEHHHU, YCKOPEHHE CBOOOJHOIO MaeHMUS,
XKECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHUS CKOIBKEHHUS, MEXaHHUecKash padora u
MOIITHOCTh, YacTOTa M TEpPHOA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKHHHOTO
MasTHUKOB, ONTHYECKas CWiIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh M3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHSATH
U3MEpEHUs], CIeays NPeIOKEHHON HHCTPYKIMH, BBIYUCIATh 3HAYCHHUE BEIUYUHBI U
AaHATM3UPOBATh TOJIyYEHHBIE pE3yJNbTaThl C YYETOM 3aJaHHOW TIOTPEIIHOCTH
U3MEPEHHUI;

coOyoiaTh TMpaBWJa TEXHUKM 0Oe30MacHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
000opyaOBaHUEM;



® pa3nu4aTh OCHOBHBIE NpPU3HAKU M3YYEHHBIX (PU3MYECKHX MOJeNel: MaTepuaibHast
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3A,
IUTaHETapHast MOJIENIb ATOMA, HyKJIOHHAst MOJIEJIb aTOMHOTO SIAPa;

® XapakTepu30BaTh MPUHIUIBI JEHCTBHSA W3YyYEHHBIX MPUOOPOB W TEXHHYECKHX
YCTPOHCTB C OMOPOW HA UX OMHUCAHUS (B TOM YUCIIE: CIIUJAOMETP, TATUNKU MOJIOKECHHUS,
pacCTOSHUS M YCKOPEHHSI, PAKeTa, 9X0JIOT, OUKH, TIEPUCKOII, (POTOAIapaT, ONTUIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucCIoib3ys 3HaHUS O
CBOIcTBax (PM3MUECKUX SIBICHUN U HEOOXOANMbIE GU3NYECKUE 3aKOHOMEPHOCTH;

® UCHOJb30BATH CXEMBI U CXEMAaTHYHBIC PHUCYHKH M3YyUYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB MPU PEIICHUU Y4eOHO--
NPAaKTUYECKUX 3aJa4, ONTUYECKHUE CXEMBI JJIsl OCTPOCHHUS M300paKCHUH B IJIOCKOM
3epKajie U coouparoiei JIuH3e;

® T[PUBOAUTH NpHUMEpPHl (HAXOAWTh HH(MOPMALKIO O MpPUMEPax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM [UIsl OOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3JI0pOBbSI M COOJIOACHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXaIoIIeH Cpeae;

® OCYWIECTBIATh MOWCK uH(popMmanuu ¢uznueckoro coaepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIHPYS TOMCKOBBIM 3allpoC, HAXOMUTHh IYTH OIPEICICHUS
JIOCTOBEPHOCTH TMOJIYYEHHOH UWHGOpMallMu Ha OCHOBE HUMEIOLIMXCA 3HAHUH H
JOTIOTHUTEIIbHBIX HCTOYHHUKOB;

® UCHOJB30BATH MPH BBHIIOJHEHUU YUEOHBIX 3aJJaHUN HAyYHO--TIOMYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJep)KaHus, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIAJCTh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHGPOpPMALUU W3
OJIHOY 3HAKOBOM CHUCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIC NMMCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE MH(OPMAINH
U3 HECKOJNBKUX HMCTOYHHKOB (H3MYECKOTO COACPKAHUS, ITyOJHMYHO TIPEICTABISATh
pe3yJabTaThl MPOEKTHOM MM UCCIEN0BATEIbCKON IESATEIBbHOCTH, MPH 3TOM T'PaAaMOTHO
UCIIONIb30BaTh W3YYCHHBIN TOHATUHHBIA ammapar u3ydaemoro paszziena (U3NKd U
COIIPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAIle C Y4ETOM OCOOEHHOCTEH ayIuTopuu
CBEPCTHHKOB.

OneHka nmpeIMeTHBIX pe3yJbTATOB NPEAyCMATPUBAET BBIBIEHUE YPOBHS JOCTHXKEHUS
00yyaromyUMUCs TUIAHUPYEMbIX pe3yJIbTaToOB MO (hU3MKE C y4eTOM: BIaJE€HUS MPEeIMETHBIMU
MOHATUSIMH M CIIOCOOAMU JACWCTBUS, YMEHHS TNPUMEHATh 3HAHHMS B HOBBIX YCIOBUSX,
CHUCTEMHOCTH 3HAHMI.

Tekymmii KOHTPOJNb YCHEBAEMOCTH OOYYAarOIIUXCS OCYIIECTBISETCS —IeNarorndecKuM
paOOTHUKOM, pEANTM3YIOIIMM COOTBETCTBYIOLIYIO YacThb 0Opa30BaTENbHOM IPOrpamMbl,
caMoCTOSTeNbHO. TeKyIui KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MOYPOYHO U (WJIM) IO
TEMaM B COOTBETCTBHM C TEMaTHYECKUM IUIAHUPOBaHHEM pabodell MporpamMmbl y4eOHOTO
npeaMeTa, Kypca, JAUCHUIUIMHBI  (MOAYJsl) €  y4deToM  TpeOoBaHWM  (eaeparbHOTO
rOCyJapCTBEHHOTO  00pa30BaTENIbHOTO  CTAHAAPTa COOTBETCTBYIOIIETO YPOBHS — OOIIEro
o0pa3oBaHusl, WHIUBUIYAIBHBIX OCOOCHHOCTEH OOyYaromuxcst Kjacca, CoJepKaHueM
00pa3oBaTeNbHON MPOTPaMMBI, UCTIOJIB3YEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA B hopMax:

—  THUCBMEHHOW  paboTel  (TecT, KOHTPOJbHBIE, IPOBEPOYHBIC, TUATHOCTUYECKHE,
CaMOCTOSITEeNIbHBIE, IPAKTHUECKUE paboThl);
— YCTHOTO OTBETa, B TOM YHUCIIEe B JOPME OMPOCa, 3aIIUTHI TIPOCKTA;



— JIMAarHOCTUKU 00pa3oBaTebHBIX JAOCTIDKEHH 00ydaromuxcs (CTapTOBOU, MPOMEKYTOYHOH,
UTOTOBOM);

— menmarorndyeckoe HaOmromenue (PaGora B rpymmax, 4ToObl pENIUTh TPOCKTHBIC HIIH
CUTYallMOHHBIC 3a/la4y¥, KEHCHI; TPYIIOBOW MPOCKT WM KOJUICKTUBHOE TBOPUYECKOE JIEIIO;
JIICKYCCHH; POJICBBIE HTPBI; MOJICIHPYEMbIe 00pa30BaTeIIbHBIC CUTYAIlMH U KBECTHI U JIP.);
Texkymuii KOHTPOJIb yCIIEBAEMOCTH BO BTOPOM W TOCIEAYIONIMX KJIACCaX OCYIICCTBISETCS IO
YeThIPEX OATUTPHOM cHCTeME OlleHHBaHus (0T 2-X 10 5 6ayioB):

- OTBET OI[CHUBAETCS OTMETKOI «5» (KOTIIMYHOY), YIUTHIBAS YPOBECHD BBITIOIHEHUS TPEOOBAHMIA
3HAYMTEJIbHO BbIllIe 02a30BOrO:

- IOTUMHOCTH ¥ MOJTHOTA U3JIOKECHUS B 00beMe, MPEAYCMOTPEHHOM MIPOTPAMMON;

- YMEHHUE HIUTFOCTPUPOBATH TEOPETUUECKUE TTOI0KEHUSI KOHKPETHBIMH ITPUMEPAMU, IPUMEHSTh
WX B HOBOU CHUTYAIIMH IIPH BBIITOJIHEHUH MPAKTHUYECKOTO 33/ 1aHHUS,

- U3JI0XKCHHE MaTepHaja rPaMOTHBIM SI36IKOM B OIIPEICIIEHHON JIOTUYECKOM
MOCIIEA0BATEIHPHOCTH, TOYHO MCTIOIB3YS CIICIHAIBLHYIO TEPMUHOJIOTHIO;

-IEMOHCTpAIHs YCBOCHHS paHee U3yUEHHBIX COMMYyTCTBYIOIINX BOIPOCOB, C(POPMUPOBAHHOCTH U
YCTOWYMBOCTD UCIOJIL3YEMBIX TP OTBETEC YMCHHI U HABBIKOB;

-OTBET CAaMOCTOSITEIICH, 0€3 HABOISAIIUX BOIPOCOB YUHUTEIIS,

-PaBUIIHLHOE BHITIOJHEHUE PUCYHKOB, YepTekKel, TPaUKOB U T.JI., COMMYTCTBYIONINX OTBETY (TIPH
HEOOXOIUMOCTH ),

- OTCYTCTBHE OIMIMOOK KaK 10 TEKYyIIeMY, TaK U IO MPEeAbLIyIIeMy Y4eOHOMY MaTepHay; -
BO3MOXKHO He 00Jiee OJTHOTO HEJI0YeTa, OJIHA-/[BE HETOUHOCTH TPU OCBEICHUH

BTOPOCTETICHHBIX BOIIPOCOB HITU B PUCYHKaX, YEPTEKAX U T.]., KOTOPHIC O0YJAIOIIHIACS JIETKO
UCTIPABUII TI0 3aMEYAHUI0 YUUTEIIS.

- OTBET OIICHUBACTCSI OTMETKOM «4» («XOpOIII0»), YIUTHIBASL YPOBEHB BBITTOJIHCHUS TPEOOBAHUI
BbillIe 0230BOT0O:

- B U3JIOKEHUU TEOPETUYECKOT0 MaTepuaia JOMYIICHBl HEOObIIHE MPOoOeibl, He NCKA3UBIIIHEC
COJIepKaHUE OTBETA,

- €CTh HE3HAYUTEIbHBIC HAPYIICHUS JJOTUKY U3JI0KEHHUS MaTepUalIa;

- WCIONB30BaHbl HEpAIMOHANBHBIE MPUEMBl pPEHICHHS Y4eOHOW 3aJaud; - €CTh OT/eIbHbIC
HETOYHOCTHU B U3JIOKEHUHU MaTepHAIIa;

- BO3MOXHBI He OoJiee 2 omuOOoK Win 4 HEJJOYETOB IO MPOIIEHHOMY MaTepuaty;

- momymieHsl 1 ommoka wim 6oJiee ABYX HEJTOYECTOB IPH OCBEIIEHUH BTOPOCTEIIEHHBIX BOIIPOCOB
WM B PUCYHKAX, YepPTekKax U T.J1., JIETKO UCTIPABICHHBIX M0 3aMEUYaHUI0 YUUTEIS.

- OTBET OIICHUBACTCS OTMETKOM «3» («yIOBICTBOPUTEIIBHO»), YIUTHIBAS YPOBCHD BBITIOJHEHUS
TpeOoBaHUil Ha 6230BOM YPOBHe:!

-HETIOJIHO WJIM HETOCJIeIOBATEIbHO PACKPBITO COACpKAHME MaTepualia, HO IOoKa3aHo oOIiee
MOHMMAaHHUE BOMPOCA U TMPOJEMOHCTPUPOBAHBI yMEHHS, JOCTATOYHBIC IS JalbHEHIIEero
YCBOCHHUS MTPOTPAMMHOTO MaTepHalIa;

-€CTh OT/ICIbHBIC HAPYIIICHUS JTIOTHKHU M3JI0KEHHS MaTepHana;

- BBISIBJICHA HEJIOCTaTOYHAsI CHOPMUPOBAHHOCTH OCHOBHBIX YMEHUH M HABBIKOB;

- BO3MOXHBI He Oosiee 3-5 ommbOoOK wiu He Oosee 8 HEJOYETOB IO MPOUIEHHOMY yUeOHOMY
MaTepuany;

-UMETUCh 3aTPYJHEHHs] WX JOMYyIIEHbl OIIMOKH B ONpEAENeHUM TMOHSATUH, HCIOIh30BAHUH
CIICIIUAIGHON TEPMUHOJIOTHH, YepTeKaxX, BBIKIAJIKAX, WCIPABICHHBIE TOCIE HECKOJIBKHX
HABOJSAIIUX BOIIPOCOB YUUTEIIS.

- OTBET OIICHUBACTCS OTMETKOH «2» («HEYIOBJICTBOPUTEIIHHO»), YYUTHIBAasS ypPOBEHBb
BBITIOJTHEHMS TPEeOOBaHUI HUMKe 0a30BOrO:

-HE PACcKPBITO OCHOBHOE COJIepKaHHE YIeOHOTO MaTepraa;

-00Hapy’KEHO HE3HaHHE WJIM HETIOHUMaHHE OOyYaroIuMcs OOJbIIeH WM HauOOMNbINEeH YacTh
y4eOHOro MaTepHarna;



- €CTh 3HAUUTEJIbHOE HAPYILIECHUE JIOTUKU, HEPACKPBITOCTh 00CYKIaEMOr0 BOMPOCa, OTCYTCTBHE
aprymeHTanuu 00 omuO09YHOCTh €€ OCHOBHBIX MOJIOKECHUN;
- BO3MOKHO OoJiee 5 ommOoK uiau 6osee 8 HEJOUETOB MO MPOMIEHHOMY MaTepuaiy -I0MyLICHbI
OIIMOKYU B ONPEACIICHUY MMOHSATUH, IPU MCIIOIH30BAHUH CIICIIUATHHON
TEPMHUHOJIOTHH, B PUCYHKaX, YepTEkKaxX WIH B rpaduKax, B BBIKJIAKaX, KOTOPbIE HE UCIPABICHBI
110CJI€ HECKOJIBKUX HaBOJSALIMX BOIIPOCOB YUUTEIS.

JlJi1 MUCbMEHHBIX paboT, pe3yabTaT MPOXOXKIACHHUSI KOTOPhIX (PUKCHpYyeTCsa B MPOLIEHTaX
WJIU UHBIX 3HAYCHUSX:

KauecTBO 0CBOCHUS YpoBenb noctmkeHus | Ormerka B OauibHOW | OTMETKA B CHCTEME

IPOrPaMMBbI HIKaJIe «3aUTEHOY/ «HE
3a4TEHO»

90-100% Beriie 6a3oBoro «5» 3a4TEHO

66-89% «4» 3a4TEHO

50-65% Bba3oBblii «3» 3a4TEHO

Memnee 50% Huxe 6a3oBoro «2» HE 3a4TCHO

[Tpu u3ydeHun HOBOrO MaTepHaia (TeKyIUid KOHTPOJIb) OTMETKA CTABUTCS TOJIBKO MO JKEJTaHHI0
YUYCHHKA.

3a KOHTPOJIbHYIO padoTy (TEeMAaTUUYECKUIl KOHTPOJIb) OTMETKA CTAaBUTCSI BCEM, HO YUYEHUK MMEET
IIPAaBO B TEUECHUE JBYX HEIENb IIEpecaaTh MaTepUal, UCIIPABUTh OTMETKY.

OTMeTKH 32 YeTBEPTh N0 KaKIOMY YUEOHOMY MPEAMETY, KypCy, TUCHUIUINHE (MOIYJII0) U UHBIM
BUJAM Yy4eOHOH JeATEeNIbHOCTH, MNPEAYCMOTPEHHBIM Y4YEOHBIM IUIAHOM, ONPEAEISIOTCS Kak
cpeaHee apu(pMETHYECKOE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH C YYETOM IHUCBMEHHBIX
KOHTPOJIbHBIX padoTa, U BBICTABIIAIOTCS BCEM OOYYArOIMMCS ILIKOJIBI B )KypHaJl yCIIEBAEMOCTH
LEJIBIMU YHCJIaMH B COOTBETCTBUU C MPAaBUIIAMH MAaTEMaTUYECKOTO OKPYTJICHHUS.
[TpomexxyTouHas arrectanusi 00y4arolUXcs MPOBOAUTCA OJUH pa3 B IOf, B KOHLE Y4eOHOIro
rojla Ha OCHOBE HAKOIUICHHOM OIIEHKH U PE3yJbTaTOB TEMAaTHYECKUX MPOBEPOYHBIX paboOT U
(bukcupyercs B KJIIaCCHOM XkypHaie. [IpoMexxyTouHas aTTecTalys CUuTaeTcsi pOHeHHON, eclin
oOyyaromuiicss BBIMOJIHUI HE MeHee 75% MpOBEpOYHBIX PadOT, MPETyCMOTPEHHBIX I'paduKoM
OLICHOYHBIX MPOLEAYP MO IPEIAMETY U MOJIYUNIT ITOJI0KUTEIbHBIE OTMETKH.

['paduk KOHTPOJIBHBIX MEPOTIPUATUH MO (PU3HKE B / KIlacce

Ne | HaumenoBanune [TpumepHas 1ata npoBeICHUS

1 | KontponbHas pabora mno Temam: «Mexanudeckoe | 10.01
nBmkenne», «Macca, mIoTHOCTBY», «Bec  Temay,
«I'papnueckoe nzobpaxenue cuim, «Cuiab»

2 | KonrponbHas pabota no teme «/laBnenue tBepasix Ten, | 01.04
JKUJKOCTEN U Ta30B»

3 | KonrponeHas pabora mo teme «Pabota u momHOCTb. | 15.05
OHeprus»

['padux KOHTPOJIBHBIX MEPONPUATHI 110 PU3MKe B § Kiacce

Ne | HaumenoBanue [TpumepHas 1ata npoBeICHUS




1 | KonTposibHasa pa6ota no teme "TemnsioBble siBjeHud. | 14.12

M3MeHeHMe arperaTHbIX COCTOSIHUM BellecTBa"

2 | KoHTposbHass paboTta Mo TeMme
3apsa/fbl. 3apshKeHHble TeJla U UX B3aUMOJEUCTBUS.
[locTOSAHHBIN 3JIEKTPUYECKUU TOK"

"Jnexktpuyeckue | 05.04

KoHTposibHasg pa6ota mo TeMme "JyekTpuueckue u | 17.05
MarHUTHbIE sIBJIEHUS

JlabGopaTopHbie padoThI

7 kjaacc

Ne i/

Paspnen, Tema pasaena

KoaunuecTtBO

yacoB

JlaGopaTopHble, NpakTHYecKHe PadOTHI U
T.A. (TP — ¢ ucnonvzosanuem
obopyoosanus yeumpa « TOYKA POCTA»)

dusuka u eé posib B
MO3HAHUH
OKpY>KallLero Mmupa

24.  Ypok-uccienoBanue  "V3mepeHue
TeMIepaTypbl MPH TIOMOIIM KHJIKOCTHOTO
repMoMeTpa U Aaryuka temmneparypst” (TP
OamuuK memnepamypbol)

VYpok-uccnenosanue "lIpoBepka runoressl:
MaTbHOCTh TMONIETA IIAPHKA, IYIICHHOTO
FOPU30HTAJILHO, TEM OOJIbllle, YeM OOoJblle
BHICOTA ITycKa"

HepBOHa‘la.]'lel)le CBCICHUA (
CTPOCHUHU BEIIECTBA

14. Ypok-uccienoBanue no HalI0AeHUIO
TEIIOBOTO PACHIMPEHUS Fa30B»

JBuzKeHue U
B3aUMO/EICTBUS TeJl

21

3u. JlabopatopHas padora «OmnpenencHue
TUIOTHOCTH TBEPAOTO TEJa»

JlaGopaTopHas pabota «M3yuenue
3aBUCHUMOCTH pacTsKeHUs (IedopMaium)
MPY>KUHBI OT IPHUIIOKESHHOM CHITBD»

JlaGopaTopHas pabota «M3yuenue
3aBHUCUMOCTH CUJIbI TPCHUSA CKOJIBKCHHSA OT
CHUJIBI IaBJICHUS U XapaKTEpa
COTIPUKACAIOIIUXCS IOBEPXHOCTEM»

/laB1eHMe TBepABIX Tel,
PKHIKOCTEH M ra3oB

21

3u. JlaGoparopras pabora «OmpeaeneHue
BBITAJIKUBAIOILEA CHJIBI, JIEWCTBYIOIIEH HA)
TeJ0, MOTPYKEHHOE B )KUJIKOCTbH)




JlaGopatopHas pabora 1o TEME
«MccnenoBanue 3aBUCUMOCTH Beca Tela B
Bosie OT 00BEMA MOTPYKEHHOU B KUIKOCTD
YacTH TeJIa»

JlaboparopHast pabora "KoHcTpyupoBanue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJAKU U
onpeaeseHue e€ rpy30noabEMHOCTH"

Pa0oTa 1 MOIIHOCTb.
JHeprust

12

34. Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BHBAEMOM MPH MOIBEME TI0
nectauie"

JlaboparopHas pabora «ccnenoBanue
[YCIIOBHI paBHOBECHS phIYara

JlabopaTtopHnas paborta «3mepenue KIT1/
HAKJIOHHOM TIIOCKOCTHY

YPOK-3KCIIEPUMEHT 110 TEME
"JKCHepUMEHTAJIbHOE OIIPEIEICHNE
M3MECHCHMS KHHETHUYSCKON U
MOTCHITUATBHOM SHEPTHH MPU CKaThIBAHUH
TeJ1a 110 HAKJIOHHOM IIJIOCKOCTH"

Pe3epBHOE Bpemst

Hroro

68

12




8 kiace

n/n

Pa3znen, Tema pa3nena

KoaunuecTBO

qacoB

JlaGopaTopHble, IPaKTHYECKHUE
pa6otel U T.4. (TP — ¢ ucnonvzosanuem
obopyoosanusn yeumpa « TOYKA
POCTA»)

TernioBble sIBJIEHUS

28

54, Ypok-koHpepennus "[IpakTrudeckoe
MCIIONIb30BAaHUE  TEIUIOBBIX  CBOMCTB
BEIICCTB U MaTepuajoB B  IENIX
pHEeprocOepexeHus"

UlaGopaTopnast paborta "HccnemoBanue
SIBJICHUS TeTI000MeHa npu
CMELIMBAHUM XOJIOAHOW W Tropsyei
Boibl" (TP 0amuuk memnepamyput)
UlaboparopHas paborta "OmnpeneneHue
YAETBHOM  TEIJIOEMKOCTH  BelecTBa'
(TP oamuyuk memnepamypot)
UlaGopaTopnast pabora "Omnpenenenue
YACJIBHOW TEIUIOTHI TUIABJICHUS Jibaa"
(TP oamuuk memnepamypeot)
JlabopaTopHasi paboTa
"OnpeneneHue OTHOCUTEJIbHOM
BJIAX)KHOCTU BO3yxa"

DJIeKTpUYecKue u
MAarHUTHbIE SIBJIEHUS

37

0,54. Ypok-uccienoBanue "JlelicTBue
5JIEKTPUYECKOT0 noJis HQ|
MPOBOJAHUKHU U JUITEKTPUKHU»
/labopaTopHas paboTa "U3MepeHure U
peryJiMipoBaHue CUJIbI TOKA"

(TP  oamuux  moka, 3J1eMeHMDb]
HIeKmpuYecKoil yenu)

/labopaTopHas paboTa "U3MepeHHe U
peryJiMipoBaHue Hanps»KeHUs"

(TP  Ooamuyux  moka, 3j1eMeHmMbl
bieKmpuueckoil uenu)

U/labopaTopHasi pa6oTa "3aBUCHMOCTh
9JIEKTPHUYECKOT'0 COPOTUBJIEHUS
MPOBO/HMKA OT €ro JIJINHbI, JIOLIAIU

NonepevyHoOro ceyeHus1 U MaTepuasa”




(TP  Ooamuyux  moka, 3j1eMeHmMbl
91eKmpuUYecKoll yenu)

JlabopaTopHas paboTa
"HccnenoBaHre 3aBUCUMOCTH CUJIbI
TOKA, UAYLIETO Yepe3 pe3UCTop, OT
CONPOTHUBJIEHUS pe3nUCTopa U
Hanpsi>KeHus Ha pe3ucTope”

(TP Ooamuyux  moka, 3j1eMeHmMbl
hieKkmpuyeckoil yenu)

JlabopaTopHas pa6oTa "[IpoBepka
IIpaBHJIa CJIOKEHHUS HAIpSXKeHUH IIPU
N0C/IeJ0BAaTEJIbHOM COeIMHEHUU
JIByX Pe3UCTOpPOB
(TP  oamuux  moka, 31€MeHMbl

heKkmpuyecKkoil yenu)

JlabopaTopHas paboTa "[IpoBepka
npaBuJa [iJisl CUJIbl TOKa IPU
napaJijieJibHOM COeJUHEHUU

pe3nucTopoB”
(TP  oamuux  moka, 31€MeHMbl
hieKkmpuyecKkoil yenu)

JlabopaTopHas paboTta
"OnpeneneHuve paboThbl U MOLIHOCTH
3JIEKTPUYECKOTO TOKA"

(TP  oamuux  moka, 3J1eMeHMDb]

hiekmpuyieckoil yenu)
Ypok-uccinenoBanue "U3yueHue
noJieil NOCTOSIHHbIX MarHUTOB"

JlabopaTopHas pa6boTta "HU3yyeHue
JleMCTBHUSI MArHUTHOTO MOJISI Ha
NPOBOJAHUK C TOKOM"

JlabopaTopHas paboTa
"KoHcTpyHpoBaHue U U3ydYeHHe
paboThI 3/1IEKTPOABUTATEIS

Pe3epBHOE Bpemst

Hroro

68

14,5







TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
DJIeKTPOHHbIE Bunnl gesiTeJLHOCTH
(uudpossie) o0yuarouuxcs ¢
HanmeHoBaHHe Kosin4ecTBo 4acoB o0pa3oBaTebHbIE yYI€TOM NpOrpamMMmpl
Ne BOCIIUTAHHUS
/ pa3/1esioB U TeM pecypcsl
n/n
NMpPOrpaMmblI
KonTpoabubie  IIpakTHuyeckue
Bcero
padoThbI padoThI
Pazjen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOILIEro MUpa
Hab6monenue u
onucanue GU3NIECKUX
11 ®dusnka - HayKa o 5 bubmuorexa [JOK ﬂ%HeHHH 5
- ecena 00 UCTOPUU H
pUpPOJIC https://m.edsoo.ru/7f416194 a p
COBPEMEHHOM
COCTOSIHUM POCCHMCKON
bu3nYecKo HayKH;
Brinonnenue
TBOPUYECKUX 3aJaHUM 110
MOMCKY CIIOCOOOB
U3MEPEHUS] HEKOTOPBIX
bu3IIeCKuX
XapaKTePUCTHK,
12 duznueckue 5 1 bubmmoreka [JOK HaInpuMep, pa3MepoB
BEJIMYNHBI https://m.eds00.ru/7f416194 = manbix 00BEKTOB (BOJIOC,

MIPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOIBIINX
pacCTOSIHUM, MAJIBIX
IPOMEKYTKOB BPEMCHH.
OOGcyxenue
peIaraeMbIx



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

CII0C000B

YueOHbIC cCUTYaIUH,
HanpaBJieHHbIC HA
0CO3HAaHHE LIEHHOCTH
(bu3nYecKoi HaAyKH KaK
MOIIIHOTO HHCTPYMEHTA
MO3HAHUS MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHH,
BayKHEHIIIEH
COCTAaBJIIOIIEH
KYJIbTYPBI;

pa3BUTHE HAYYHOM
J10003HATEIILHOCTH,
HWHTEpeca K
HCCJIEIOBATCIHLCKOM
JIeATEIIbHOCTH;

[IpoBenenue
UCCIIEIOBaHMS 10
IpOBEpKE KaKon-1100
TUITOTE3BI.

becena 06 ucropuu u

13 EcTecTBeHHOHAYYHBIN ) Bubmmroreka [IOK coppementoMm
: COCTOSTHUU POCCHHCKON
METO/1 TO3HAHUS https://m.edsoo.ru/7f416194 b
(U3NUECKON HAYKH;
becena nanpaiieHHas
Ha UHTEpeC K
MPAKTHYECKOMY
U3yUYEHHIO NpodeccHit,
CBSI3aHHBIX C (QPU3HKOM
Hroro o paznueny 6
Pa3nen 2. [lepBoHayaibHbIe CBeIeHHS 0 CTPOCHNH BellleCTBA
2.1 CrtpoeHue BeniecTBa 1 bubmmoteka [JOK Habmionenue u



https://m.edsoo.ru/7f416194

2.2

2.3

JBrxenue u
B3aMMO/JICVICTBUE
YaCTHUI] BEIIECTBA

ArperaTHble
COCTOSIHUS BEILIECTBA

https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

bubmorexa [JOK
https://m.edso00.ru/7f416194

MHTEPIIPETALNS OIIBITOB,
CBU/IETEIILCTBYIOLIUX 00
aTOMHO-MOJIEKYJIIPHOM
CTPOCHHUH BEILECTBA!
OIIBITHI C PACTBOPEHUEM
pa3IUYHBIX BELIECTB B
BOJIE.

HaOmronenue n
00BICHEHHE
OpOYHOBCKOTO
JIBUKCHHSI M SIBIICHUS
b dy3uu.
VY4eOHbIe cuTyau,
HalpaBlieHHbIC HA
pernieHue
MPaKTHYECKUX 3a7a4 (B
pamMKax CeMbH,
o0pa3oBaTenbHOI
OpTaHH3aIfH, TOPOJIa,
Kpasi)
TEXHOJIOTHYECKOHN 1
COLMAIIbHOU
HaIPaBJICHHOCTH,
TpeOyIOIINX B TOM
qucie U PU3NIECKUX
3HAHUI;

YcranopneHue
B3aUMOCBSI3H MEXTY
0COOEHHOCTSAIMH
arperaTHbIX COCTOSTHHUI
BOJBI U
CyIIECTBOBAaHUEM
BOJIHBIX OPTraHU3MOB



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Htoro no pazneny 5

(MC — Guonorus,
reorpadus)

VY4eOHble cuTyanu,
CBSI3aHHBIE C
o0cCyXIeHuEM
00IIIECTBEHHO-3HAYMMBIX
U ATUYECKHUX MPoOIIeM,
CBSI3aHHBIX C
HPaKTHYCCKUM
pPUMEHEHHEM
JOCTIOKEHUH (pr3uKw;

Paznen 3. /IBu:keHue U B3aUMO/IeiiCTBHE TeJl

31 Mexanuueckoe 3

JIBHKEHHE

Huepnus, macca,
IUIOTHOCTh

3.2

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

HaoOmronenne
HEPAaBHOMEPHOTO
JIBIDKEHUS U
ONIPEIEIIEHUE Er0
OTIITUYHUH OT
PABHOMEPHOI'O
JIBIKEHUS.

OObsicHeHue U
MIPOTHO3UPOBAHUE
SIBIICHHH,
00YCIIOBJICHHBIX
WHEpILUEeH, HapuMep,
YTO MIPOUCXOIUT IIPH
TOPMOKEHUU WU
pPE3KOM MaHEBpE
aBTOMOOWJISA, TIOYEMY
HEBO3MO>XHO MTHOBEHHO
MPEKPATUTH JBIKCHUE



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Ha BEJIOCHUIIEIC HITU

CaMOKaTe H T. 1.
VY4eOHble cuTyanu,
HarpaBJICHHbIC HA
OCO3HAHME [IECHHOCTU
Oe3omacHoro obpasa
KHU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM
MHpE, BAXKHOCTH
npaBuiI 6€30MacHOr0
MIOBEJICHHS Ha
TpaHCHOpTe, HA
JIOpOTrax.

3.3

Cuna. Bunsl cun

14

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

AHanu3 NpakTUYECKUX
CUTYallui, B KOTOPBIX
MPOSIBIISIETCS NEUCTBUE
CHJIBI YIIPYTOCTH
(ympyroctb Msya,
KPOCCOBOK, BETOK
JepeBa u Jp.).
AHanu3 cUTyalui,
CBSI3aHHBIX C SIBJICHHEM
TATOTEHUS.
becena 06 ucropuu u
COBPEMEHHOM
COCTOSIHM POCCUNCKON
(u3nyeckoit HayKu;
Hwnamnor,
HaIpaBJICHHBIN Ha
BOCTIpUATHE
ICTETUUYECKUX KAaueCTB
(buzmdeckoit HayKu: e
rapMOHUYHOTO
MOCTPOCHUS,



https://m.edsoo.ru/7f416194

Hroro no pazneny 21

CTPOTrOCTH, TOYHOCTH,
JIJAKOHUYHOCTH

Pasnen 4. /laBiienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

[Hasnenue. Ilepenaua
41 JIaBJICHUS TBEPABIMU

TCJIaMU, XXUJIKOCTAMU
H razamMmn

bubnnoreka IIOK
https://m.edsoo.ru/7f416194

AHanu3 u 00bSICHeHUE
OTIBITOB U MTPAKTUYECKHUX
CUTyalui, B KOTOPBIX
MIPOSIBIISIETCS CUITa
JTABJICHUSI.
VY4eOHble cUTyalNH,
HaIpaBJCHHbIC HA
perieHue
MpaKTUYECKHX 3314 (B
paMKax CEMbH,
o0OpazoBarenbHON
OopraHu3alu, ropoja,
Kpasi)
TEXHOJIOTMYECKOU U
COLIMAILHOU
HaIlpaBJIEHHOCTH,
TPEOYIOIIHNX B TOM
gucle U PU3NIECKUX
3HAHUH;

4.2 JlaBiaeHHe KUJIKOCTH 5

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

AHanmm3 v 00bsICHEHNE
MPaKTUYECKHUX
CUTYyalH,
JEMOHCTPUPYIOLIUX
MPOSIBJICHUE TABJICHHS
KUJKOCTU U 3aKOHA
[Tackans, Hanpumep
MPOLIECCOB B OPTaHU3ME
pH TITyOOKOBOTHOM
HBIPSTHUU



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

4.3

4.4

ATtMocdepHoe
JIaBIICHUE

JleficTBuE KUAKOCTH
Y rasza Ha
IIOIPY>KEHHOE B HUX
TEII0

Hroro no paszneny 21

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoteka [IOK
https://m.edsoo0.ru/7f416194

Amnanus u o0bICHEHHE
OTIBITOB U MTPAKTUYECKH
CUTYyallHii, CBA3aHHBIX C
EUCTBUEM
aTMochepHOro
JaBJICHHSL.

Pemienue 3a1au Ha
IPUMEHEHUE 3aKOHA
Apxumena 1 ycloBUs
IUTaBaHUS TE.

Jluanor, HanpaBIeHHBINA
Ha BOCIIpUSITUE
ICTETUUYECKUX KAaueCTB
(u3nueckoil Hayku: eé
FapMOHUYHOTO
IIOCTPOEHHUS, CTPOIOCTH,
TOYHOCTH,
JAaKOHUYHOCTH

Pa3pnen 5. Pa6oTra m MOIIHOCTB. JHeprus

5.1

PaGora 1 MmoutHoOCTH 3

bu6nuoreka [IOK
https://m.edsoo.ru/7f416194

Pemenue 3agay Ha

pacy€T MEXaHUYECKOU

paboThI U MOLITHOCTH
VY4eOHble cUTyaluu,
HarpaBJIeHHbIEC Ha
c(hopMUPOBAHHOCTH
HaBBIKA pedIeKcHH,
IpU3HAaHUE CBOETO
paBa Ha OMIUOKY H



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

5.2

HpOCTHe MCXaHU3MBbI

5

bubmuorexa [JOK
https://m.edsoo.ru/7f416194

TaKOI'o )K€ IpaBa y
JPYTOro 4ejJoBeKa;

O0GHapy’KeHHUEe CBOWCTB
IPOCTBIX MEXAHU3MOB B
Pa3IUYHbIX
UHCTPYMEHTAX U
MPUCTIOCOOTICHUSIX,
UCIIOJIb3YEMBIX B OBITY U
TEXHHKE, a TAKXKE B
YKUBBIX OpraHU3MaXx.
VYyeOHble cuTyanuu,
HalpaBJIEHHbIE HA
c(hOpMUPOBAHHOCTh
HaBBIKA pedIIeKCcHH,
pU3HAHHE CBOETO
IpaBa Ha OINOKY U
TaKOrI'o )K€ IpaBa y
JPYTrOro 4ejJoBeKa;

5.3

Mexannueckas
SHEprus

but6mmoreka [IOK
https://m.edsoo.ru/7f416194

OO6cyxIeHre rpaHuil

IPUMEHUMOCTH 3aKOHA

COXpaHEeHHS YHEPTHH.
Becena 00 ucropuu u
COBPEMEHHOM
COCTOSIHUM POCCUNCKOU
(u3nueckoi HayKH;
VY4yeOHble cuTyanu,
CBSI3aHHBIE C
o0cyXIeHuEM
00IIIECTBEHHO-
3HAYUMBIX U THYECKHX
po0JIeM, CBSI3aHHBIX C
PaKTHYECKHM
IPUMEHECHHEM
TOCTHXEHUH (pU3UKH



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

becena nanpapiennas
Ha MHTEpEC K
MIPAKTUYECKOMY
U3y4eHUIo npodeccui,
CBSI3aHHBIX C (PUBUKOI

Hroro no pazneny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO 68 12

YACOB IIO ITPOTPAMME




8 KVIACC

Ne i/

HaunmenoBaHmue pa3aeioB
H TEM IIPpOrpaMmMmabl

Pasznen

KoanuecTBo 4acoB

KonTtpoanb
Bcero Hble

padoThI

1. TemyioBbI€E IBJICHUSA

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

IIpakTH4yeck
ue padboThbl

Buanl nesreLHOCTH
o0y4Jaromuxcs ¢ y4eTomMm
NporpaMMbl BOCITUTAHUS

1.1

1.2

CrpoeHnue u cBOICTBa
BeIleCcTBa

TennoBsle mpoueccsl

21 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce

AHann3 TEeKCTa IPEBHUX
aTOMUCTOB (HaIpuMep,
(dparmMeHTa mosmMbl
Jlyxpenus «O npupoje
BEIIEN») C U3II0KEHUEM
000CHOBaHUI aTOMHOI
TUIIOTE3BI (CMBICTIOBOE
yreHue). OreHka
yOeIUTENBHOCTH ITUX
000CHOBaHUH.
VY4eOHble CUTyaIuH,
HarpaBJICHHBIC HA
c(hOpMUPOBAHHOCTH
HaBbIKa pedrekcuu,
MIPU3HAHUE CBOETO MPaBa
Ha OLIMOKY U TaKOro e
1paBa y APyroro 4ejoBeKa;

AHanu3 cuTyanui
MPaKTUYECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX
CBOICTB BEIIECTB U



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

MaTepHualoB, HalpuMep, B
HEJISIX SHEProcOePEIKEHUS:
TETUION30JISIHA,
AHEprocOeperaroIme
KPBIIIIH,
TEPMOAKKYMYJIATOPHI U T. JI.
O6cyxeHue
IKOJIOTHYECKUX
IIOCJIEICTBUU
UCIIOJIb30BaHUS IBUTATENICH
BHYTPEHHETO CTOPaHMS,
TEIUIOBBIX U
TUIPOIIICKTPOCTAHIUIA
VYdeOHbIe CUTYaIUH,
CBsI3aHHBIE C 00CYKICHUEM
OO0I1IECTBEHHO-3HAYUMBIX U
ATUYECKUX TPOOIIEM,
CBSI3aHHBIX C
MPAaKTUYECKIM
MPUMEHEHUEM JIOCTHKEHUN
¢bu3uKH
becena, HanpaBneHHast Ha
OCO3HAHME IIECHHOCTH
6e3omacHOro 00pasza >KU3HU
B COBPEMEHHOM
TEXHOJIOTHYECKOM MUDE, C
AIIEKTPHUYECKUM U
TEIUIOBBIM 000PYA0BaHUEM
B JIOMAIITHUX YCJIOBHUSIX.

Uroro no pazgeny

28

Pa3nes 2. DiieKkTpu4ecKHe M MATHUTHBIE SIBJICHHSA

2.1

DJIEKTPUUYECKUE 3apsibl.

7

1

bu6mmoreka [JOK

Pacrnioznasanue u
00BSICHEHHE SIBICHUN




2.2

2.3

3apspKeHHbIE Tela U UX
B3aUMOJICUCTBHE

ITocTosTHHBIN
3JIEKTPUUYECKUNA TOK

MaruuTtHslie SBJICHUS

20

https://m.edsoo.ru/7f4181ce »snexkTpu3anuu B

bubmuoreka [JOK

https://m.edsoo.ru/7f4181ce

15 bubnmnoreka [JOK

https://m.edsoo.ru/7f4181ce

IIOBCEJHEBHOM KU3HU.
Jnanor, HanpaBIeHHBIA Ha
BOCIIPHUATHE 3CTETHUECKUX
Ka4yecTB (PU3NIECKOI
HayKH: €€ TapMOHUYHOIO
IIOCTPOEHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTHU

AHanu3 cuTyauui

MIOCJIEZI0BATEIBHOTO U

MapajuIebHOTO COSAMHEHUS

MTPOBOHUKOB B JIOMAIITHUX

ANEKTPUYECKUX CETSX.
becena, nanpaBiieHHas Ha
OCO3HaHUE IIEHHOCTHU
6e3omacHOro oopasa KU3HU
B COBPEMEHHOM
TEXHOJIOTUIECKOM MHUPE, C
ANEKTPUUYECKUM U
TEIUIOBBIM 000PYAOBaHUEM
B JJOMAIITHUX YCIOBUSIX

AHanu3 cuTyauui
MPAKTUYECKOTO MPUMEHECHHS
ANEKTPOMArHUTOB (B
OBITOBBIX TEXHUYCCKUX
YCTPOUCTBAX,
MIPOMBIIIIIICHHOCTH,
METUIIIHE)

2.4

DneKTpoMarHuTHas
UHTYKIUS

bubmuoreka [JOK

https://m.edsoo.ru/7f4181ce

VY4eOHble CUTyalNH,
HarpaBJIeHHbIC HA
c(hOpMHUPOBAHHOCTH
HaBBIKa pedrexcum,
NpU3HAHNE CBOETO MpaBa



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ha OMIMOKY U TaKOro e
npaBa y JPyroro 4elioBeKa;

Uroro no pazgeny 37
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB 68 14.5

I10 ITPOT'PAMME




9 KJIACC

JJIeKTPOHHbIE Bunnl gesiTeJLHOCTH
(mudposbIe) 00y4YaKOIIHUXCS C YUETOM
Kosin4ecTBo 4acoB o0pa3oBaTe/IbHbIE NpOrpamMMbl BOCIIUTAHUS
HaumeHoBaHue pa3iesioB pecypchbl
Ne i/
U TeM NMPOrpamMMmbl
IIpakTHUec
KonTpoabu P
Bcero KHe
ble padoThbI
padoThI
Pa3zgen 1. Mexannueckue siBJICHUS
AHanns )KU3HEHHBIX
CUTyalui, B KOTOPBIX
11 MexaHn4eckoe ABHKEHHUE 10 1 bu6mmorexa [IOK TposBIAETCA
' U CIIOCOOBI €70 ONUCAHUS https://m.edso0.ru/7f41a4a6 = OTHOCUTEIBHOCTH
MEXaHUYECKOr0 ABMKEHHUS.
Ananus u oObsICHEHHE
. bubnnorexa [JOK i
12 BsauMoseficTsie Ten 20 1 3 I SIBJIEHUH C UCIIOJIb30BaHUEM
https://m.edsoo.ru/7f41a4a6 Broporo 3akoHa HeroToHa.
AHanu3 cutyauui B
L3 10 , Bu6smorexa [JOK OKPY’KaOIIEeH )KU3HU C
. 3aKOHBI COXPaHEHUS HCIOJIB30BaHUEM 3aKOHA
P https://m.edsoo.ru/7f41a4a6
COXPaHCHHUS UMITYJIbCA.
Hroro mo pazueny 40

Pa3gen 2. MexanndecKue KoJ1e0aHus U BOJHEBI

2.1

Mexaunueckue KojaeOaHus

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6

[IpumeHnenue
MaTEMaTUYeCKOro u



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

NPY>KUHHOTO MAasITHUKOB B
KayecTBe MOJENEeH It
oIMcaHus KoJIcOaHUuH B
OKPY’KaIOIIEM MHPE.

2.2

Mexannueckre BOJIHBI.
3ByK

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pasznen 3. 3J'leKTp0MaFHHTHOC moJie 1 3JICKTPOMATrHUTHBLIC BOJIHBI

AHanu3 OpUrHHaILHOTO
TEKCTa, MOCBAIEHHOTO
MCIIOJIb30BAaHUIO 3BYKa (WM
yIIbTpa3ByKa) B TEXHUKE
(3x0soKanus, yabTpa3ByK B
MEUIIMHE U Ap.);
BBITIOJIHEHHE 3aJJaHUI 110
TEKCTY (CMBICIIOBOE UTEHHE)
becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUU
poccuiickoit (pru3nueckoin
HaYKH;

31 DIIeKTPOMArHUTHOE MOJIE U 6 bubnuotexa [JOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
HWroro 1o paszneny 6

4.1

Pa3gea 4. CBeToBbIe ABJICHUSA

3aKOHBI pacIpOCTPAHEHHUS
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

AHanu3 peHTreHOBCKUX
CHHMKOB YeJI0BEUECKOTO
OpraHusma.
AHan3 TEeKCTOB,
OIMCHIBAIOIINX
MPOSIBJICHUS
3JIEKTPOMArHUTHOTO
W3JIYYEHHS B IPUPOJIE:



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

JKUBBIC OpTraHHU3MBI,
U3JTy4eHHS HEOSCHBIX Tell
(CMBICIIOBOE UTEHUE).

PacrioznaBanue aBieHun
OTpaXEHUS U MPEIIOMJIICHUS
CBETAa B IOBCENHEBHON

JIvH3BI 1 onITHYECKHE bubmuoreka [JOK
4.2 6 ) JKU3HU. AHAIN3 U
npuOOphI https://m.edsoo.ru/7f41a4a6
00BsICHEHHE SBJICHUS
ONTHYECKOTO MHpaXa.
AHanu3 sIBJICHUN
43 Pa3noxenue Oenoro cera 3 bubnuoreka LIOK OyM30pyKOCTH 1
' B CIIEKTp https://m.edsoo.ru/7f4ladap *PHO3OPKOCTH, IIPHHIMIIA
JCHCTBHUS OYKOB
Hroro no paszneny 15

5.1

5.2

Pa3zgen 5. KBaHTOBLIC IBJICHUSA

Hcnyckanue u
MOTJIOILIEHUE CBETAa ATOMOM

CTpoeHue aTOMHOTO siapa

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6mmorexa [{OK
https://m.edsoo.ru/7f41a4a6

AHann3 OUOJIOTHYECKUX
U3MEHEHUH, MPOUCXOIAIINX
OJ TeHCTBUEM
PaAMOAKTUBHBIX U3ITy4YCHUH.
Hcnons3zoBanue
PaAOaKTUBHBIX
M3ITy9CeHUN B METUIIMHE
VY4yeOHble cuTyalu,
CBSI3aHHBIE C 00CYXK/IEHUEM
00IIEeCTBEHHO-3HAYNMBIX U
ATUYECKUX TTPOOIIEM,
CBSI3aHHBIX C
MPAKTUYECKUM



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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5.3

SnepHble peakuuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

MIPUMEHEHUEM JTIOCTHKECHU I
(105637041

OO6cyx1eHre NepereKkTUB
UCTIOJIb30BaHUS
YIPaBIsEMOro
TEPMOSIIEPHOTO CUHTE3A.
OO6cyxeHue
MPEUMYIIECTB U
9KOJIOTHUECKUX MPoOIIeMm,
CBSI3aHHBIX C SIICPHOM
SHEPreTUKOMN
becena 06 ucropuu u
COBPEMEHHOM COCTOSIHUU
poccuiickor (pU3NIecKoit
HaYKH;
VY4eOHble cuTyanuu,
CBSI3aHHBIE C 00CYXKICHUEM
00I111eCTBEHHO-3HAYUMBIX 1
ATUYECKHUX MPOoOIIeM,
CBSI3aHHBIX C
MPAKTHYECKUM
MPUMEHEHHUEM JOCTHKCHHIMA
¢buzukn
VY4eOHble cuTyanuu,
HamnpaBlieHHbIC HA
MpUMeHEeHHEe (PU3HUECKUX
3HAHWN JUIS PEIICHUS 331249
B 00J1aCTH OKpY>KaroIIei
Cpe.bl, TUTAHUPOBAHHMSI
MTOCTYIIKOB Y OIIEHKH UX
BO3MOJKHBIX MTOCIIEACTBHIA
JUJISL OKPYKAIOIIEH Cpeibl;
0CO3HaHME TTI00AILHOTO
XapakTepa 3KOJOTHYEeCKHX



https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny

17

npobeM u myTei ux
peLICHHS;

[ToBTOpEeHHE 1 0000IIEHNE

‘ Pa3nen 6. [loBTopuTtenbH0-00001a01IHIT MOAYIb

6.1 coJiep:kaHus Kypca GUusuku 9

3a 7-9 xnacc

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME

102



https://m.edsoo.ru/7f41a4a6

1. OGopynoBanue aJisi NPoBeleHUsA (PU3MUYECKOT0 IKCIIEPUMEHTA U J1a00PaTOPHBIX

pador

Ne HaumeHnoBanue KosmmuecTBo
1 Men3zypka miactuk 150 mi 10

2 Junamometp naboparopusiii 4 H 10

3 TepMomeTp 1a00paTOPHBIN CIUPTOBOM 10

4 Kanopumetp 8

5 Hab6op rpy3os 1H 10

6 Preryar nabopaTtopHbIit 10

7 Crakan 1ab0paTOpHBII 10

8 bpycok nepeBsiHHBIHI 10

9 Jluneiika nepeBsHHAS 8

10 | Ammepmertp s1abopatopHslii 2A 4

11 | BoneT™MeTp nabopaTopHbiii 4B 4

12 | Peocrar 1abopaTopHbId 4

13 | Pesuctop 1abopaTtopHbIii 2

14 | Jlammouka Ha MOACTABKE &)

15 | DnexkTpoMarHuT pa3oopHbIN 5

16 | Maraur nosocoBoi 10

17 | Maraut ayrooOpasHblii 10

18 ITpoBoJia coeTMHUTENBHBIC

19 | IuawHAPHI CTAIBHBIC, ATIOMUHUCBBIC

2. KomnbiorepHoe o6opyioBanue

No HaumeHnoBanue KosmmuecTBo
1 HoytOyx 1

3. O6opynoBanne nenrtpa K TOUYKA POCTA»

No HaumeHnoBanue KonnuectBo
1 HoyTOyK ¢ 3apsiAHBIM yCTPOHCTBOM 5

2 MpIb onTuyeckast B

3 [Mudposas nadopatopus no Gpusmke (yueHHYECKas): 4

BbecripoBoiHOM MyJIbTUIATUUK 110 (PU3UKE C 6-10 BCTPOCHHBIMU
JTATYNKAMU:

Hudposoit gaT4MK TEMIEPATYPhI C JUATTA30HOM U3MEPEHHUSI HE YKE
gem ot -20 no 120C

Hudposoit qaTank aOCOTOTHOTO JABIEHUS C JUATIA30HOM U3MEPEHUS
He yxe yeM oT 0 go 500 klla

JlaT4rK MarHUTHOTO TIOJIS C IMANa30HOM M3MEPEHUS HE y)KE UeM OT -
80 1o 80 MmTn

JlaTuuk HaMpsKEHUS ¢ AUana3oHaMu U3MEPEHUsI HE YKe 4eM OT -2 710
+2B; ot -5 1o +5B; ot -10 1o +10B; ot -15 no +15B

JlaTuuk Toka He yxke 4eM oT -1 g0 +1A

JlaTuMk akcenepoMeTp ¢ moKas3aTessIMi He MeHee ueM: +2 ¢; £4 g; 8




g

OTtnenpHBIE yCTPOUCTBA:

USB ocniumnorpad He MeHee 2 kanaina, +/-10 B

Axceccyapbl:

KabGens USB coenuHuTEIbHBIN

3apsiHOE yCTPOHCTBO ¢ Kabeiaem MiniUSB

USB Ananrep Bluetooth 4.1 Low Energy

KoHcTpyKkTOp [T TPOBEIEHUS SKCIIEPUMEHTOB

Kpartkoe pykoBOICTBO 10 SKCILTyaTauy uQpoBoii 1adopaTopuu

OO6pazoBaTenbHbI KOHCTPYKTOP AJIsl IPAKTUKU OJI0OYHOTO
MIPOrpaMMHUPOBaHKs ¢ KOMILUIEKTOM naTyukoB KJIMK




